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PROCEEDINGS OF THE SECTION 



Tuesday, June 17 — Aftebnoon 

The Chairman, Dr. A. F. Jonas, Omaha, called the meeting 
to order at 2 p. m. 

Dr. A. F. Jonas, Omaha, delivered the Chairman's address, 
entitled "The Surgeon and the Research Laboratory." 

Dr. John B. Deaver, Philadelphia, read a paper on "Posterior 
Gastro- Enterostomy in Acute Perforated Ulcer of the Duo- 
denum. Report of Thirty Cases." Discussed by Drs. A. J. 
Ochsner, Chicago; R. C. Coffey, Portland, Ore.; W. J. Mayo, 
Rochester, Minn.; W. W. Babcock, Philadelphia; K. A. J. 
McKenzie, Portland, Ore.; H. T. Sutton, Zanesville, Ohio, 
and John B. Deaver, Philadelphia. 

Dr. Angus McLean, Detroit, read a paper entitled "Post- 
operative Ileus." Discussed by Drs. E. B. Claybrook, Cumber- 
land, Md.; F. T. Murphy, St. Louis; D. N. Eisendrath, Chi- 
cago; W. W. Babcock, Philadelphia, and Angus McLean, 
Detroit. 

Dr. John W. Perkins, Kansas City, Mo., read a paper entitled 
"Congenital Dislocation of the Knees, with Report of Two 
Cases." Discussed by Drs. L. Ely, Denver; R. H. Sayre, New 
York, and J. W. Perkins, Kansas City, Mo. 

Dr. Hugh H. Trout, Roanoke, Va., read a paper entitled 
'Troctoclysis : An E^erimental and Clinical Study." Dis- 
cussed by Drs. L. L. McArthur, Chicago, and Hugh H. Trout, 
Roanoke, Va. 

Dr. David Cheever, Boston, read a paper entitled "Etiology 
and Significance of Membranes about Cecum and Colon." 
Discussed by Drs. J. N. Jackson, Kansas City, Mo.; F. G. 
Connell, Oshkosh, Wis.; M. B. Trinker, Ithaca, N. Y.; J. 
W. Draper, New York, and G. M. Gray, Kansas City, Mo. 

Dr. J. Louis Ransohoff, Cincinnati, read a paper entitled 
"Anaphylaxis in the Diagnosis of Cancer." Discussed by Dr. 
Oscar Berghausen, Cincinnati. 

Wednesday, June 18 — ^Morning 
Dr. Leonard Freeman, Denver, read a paper entitled "The 
External Bone Clamp Versus the Internal Bone Plate in Frac- 
tures of Long Bones." Discussed by Drs. J. B. Murphy, Chi- 
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cago; L. L. Mc Arthur, Chicago; A. E. Hertzler, Kansas City, 
Mo.; C. W. Allen, New Orleans, and L. Freeman, Denver. 

Dr. John B. Murphy, Chicago, read a paper entitled ''Surgi- 
cal Management of Injuries to the Elbow-Joint, Primary and 
Secondary." Discussed by Drs. F. J. Cotton, Boston; Willy 
Meyer, New York; C. H. Lemon, Milwaukee, Wis.; H. M. 
Sherman, San Francisco, and J. B. Murphy, Chicago. 

Dr. Charles H. Mayo, Rochester, Minn., read a paper entitled 
"Surgery of the Thyroid: Observations on Five Thousand 
Operations." Discussed by Drs. George W. Crile, Cleveland; 
A. J. Ochsner, Chicago, and C. H. Mayo, Rochester, Minn. 

Dr. J. E. Thompson, Galveston, Tex., read a paper entitled 
"Study of the Circulation in Some Cases of Gangrene of the 
Foot." Discussed by Drs. C. W. Allen, New Orleans; W. W. 
Grant, Denver, and J. E. Thompson, Galveston, Tex. 

Dr. Willy Meyer, New York, read a paper entitled "Extra- 
thoracic and Intrathoracic Esophagoplasty." No discussion. 

Wednesday, June 18 — Afternoon 

Dr. William D. Haggard, Nashville, Tenn., delivered the 
Oration on Surgery entitled "The Requirements of the Sur- 
geon." 

The following papers were read as a Symposium on Infec- 
tions : 

Dr. Frank Billings, Chicago: "Chronic Focal Infections as 
a Causative Factor in Chronic Arthritis." 

Dr. Hugh H. Young, Baltimore: "Infections of the Prostate 
and Seminal Vesicles. Their Role in Toxemia." 

These two papers were discussed by Drs. John Ridlon, 
Chicago; Bransford Lewis, St. Louis, iind D. N. Eisendrath, 
Chicago. 

Dr. Miles F. Porter, Fort Wayne, Ind., read a paper entitled 
"Injection of Boiling Water for Hyperthyroidism." No dis- 
cussion. 

Thursday, June 19 — Morntno 

The following officers were elected: Chairman, Charles H. 
Frazier, Philadelphia; Vice-Chairman, J. E. Thompson, Gal- 
veston, Tex.; Secretary, E. S. Judd, Rochester, Minn.; Orator, 
Joseph C. Bloodgood, Baltimore; Delegate, J. N. Jackson, 
Kansas City, Mo.; Alternate, R. C. Coflfey, Portland, Ore. 

Dr. J. F. Percy, Galesburg, 111., read a paper entitled 
"Nephritis as a Surgical Problem and Its Treatment as a 
Preliminary to Operation." No discussion. 
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Dr. R. D. Carman, Rochester, Minn., read a paper entitled 
"Technic of Roentgenoscopy of the Gastro-Intestinal Tract, 
and Interpretation of Screen and Plate Findings." Discussed 
by Drs. A, MacLaren, St. Paul; J. T. Case, Battle Creek, 
Mich.; C. E. Ruth, Des Moines, Iowa; B. W. Sippy, Chicago; 
M. F. Porter, Fort Wayne, Ind., and R. D. Carman, Rochester, 
Minn. 

Dr. Joseph C. Bloodgood, Baltimore, read a paper entitled 
"The Added Responsibility of the Surgeon when Called on to 
Treat Surgical Lesions in Their Earliest Stages." Discussed 
by Drs. A. B. Kanavel, Chicago; A. J. Ochsner, Chicago; F. 
D. Gray, Jersey City, N. J.; H. C. Sharp, West Baden, Ind., 
and J. C. Bloodgood, Baltimore. 

Dr. J. Rilus Eastman, Indianapolis, read a paper entitled 
"Fetal Peritoneal Folds and Their Relation to Postnatal Acute 
and Chronic Occlusions of the Large and Small Intestine." 

Dr. J. N. Jackson, Kansas City, Mo., read a paper entitled 
"Symptoms and Diagnosis of Membranous Pericolitis." 

Dr. John E. Summers, Omaha, read a paper entitled "Sur- 
gical Aspects of Intestinal Stasis from an Anatomic Point of 
View." 

These three papers were discussed by Drs. M. L. Harris, 
Chicago; H. H. Royster, Norfolk, Va.; A. A. Law, Minne- 
apolis; D. N. Eisendrath, Chicago; J. N. Jackson, Kansas City, 
Mo.; J. R. Eastman, Indianapolis, and J. £. Summers, Omaha. 

Dr. Emmett Rixford, San Francisco, read a paper entitled 
"The Mechanism of the Production of Fractures." No dis- 
cussion. 

Dr. Alfred Luger, Vienna, read a paper entitled "Radio- 
graphic Changes in Pituitary Disease." Discussed by Dr. 
Charles H. Frazier, Philadelphia. 

Thubsday, June 19 — Aftebnoon 

Dr. James T. Case, Battle Creek, Mich., read a paper 
entitled "Roentgenoscopy of the Liver and Biliary Passages." 
Discussed by Drs. L. G. Cole, New York; G. E. Pfahler, Phil- 
adelphia; A. D. Bevan, Chicago, and J. T. Case, Battle Creek, 
Mich. 

Dr. Clarence A. McWilliams, New York, read a paper 
entitled "The Necessity of Preserving the Periosteum in Bone 
Transplantation." 

Dr. Fred H. Albee, New York, read a paper entitled "Orig- 
inal Uses of the Bone Graft in Surgery." 
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These two papers were discussed by Drs. J. E. Moore, Min- 
neapolis; F. J. Cotton, Boston; D. B. Phemister, Cihicago; 
H. 0. Marcy, Boston; C. A. McWilliams, New York, and F. H. 
Albee, New York. 

The following papers were read as a Symposium on Anes- 
thesia : 

Dr. Isabella C. Herb, Chicago: "Administration of Alka- 
loids before Anesthesia." 

Dr. Harry G. Sloan, Cleveland: ^'Nitrous Oxid and Oxygen 
Anesthesia." 

Dr. Charles H. Peck, New York: 'Intratracheal Insuffla- 
tion Anesthesia (Meltzer-Auer)." 

Dr. J. F. Mitchell, Washington, D. C: "Local Anesthesia." 

Dr. W. M. Boothby, Boston: "Ether Percentages." 

These five papers were discussed by Drs. C. W. Allen, New 
Orleans; Karl Council, New York; Evarts Graham, Chicago, 
and H. G. Sloan, Cleveland. 

Friday, Juxe 20 — Mobning 

Dr. William L. Rodman, Philadelphia, read a paper entitled 
"Gastric Tetany." Discussed by Drs. J. W. Draper, New 
York; M. F. Porter, Fort Wayne, Ind.; Robert Earle, St. 
Paul, and W. L. Rodman, Philadelphia. 

Drs. Nathaniel Allison and Barney Brooks, St. Louis, read 
a paper entitled "An Experimental Study of the Mobilization 
of Ankylosed Joints." Discussed by Drs. D. D. Lewis, Chicago; 
J. H. Rishmiller, Minneapolis, and B. Brooks, St. Louis. 

Dr. Bertram M. Bemheim, Baltimore, read a paper on 
"Therapeutic Possibilities of Transfusion." 

Dr. J. J. Hogan, San Francisco, read a paper on, "Theory and 
Practice of Transfusion." 

These two papers were discussed by Drs. A. R, Kimpton, 
Boston; T. Sollmann, Cleveland; H. M. Sloan, Cleveland; 
V. C. Vaughan, Jr., Detroit; B. M. Bemheim, Baltimore, and 
J. J. Hogan, San Francisco. 

The following resolution, introduced by Dr. J. F. Percy, 
Galesburg, 111., was adopted: 

Resolved, That this Section strongly endorses the action taken 
by the House of Delegates on the education of the public and the 
profession looking toward the control of cancer. 
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THE SUEGEON AND THE BESEABCH LAB- 
OBATOBY ♦ 



A. F. JONAS, M.D. 

OMAHA 



The advance of modem medicine and surgery is due 
to the casting off of the garments of preconceived hypoth- 
eses of bygone ages; a contempt for philosophic dogmas 
and a disregard for systems of practice not founded on 
the observations and elucidation of natural phenomena 
that are governed by definite and fixed laws. These laws 
have been revealed to us by scientific research^ so that 
speculation by induction had to give way to a science 
based on objective observation. As our science broadened 
and became well founded^ the art of surgery became 
highly developed^ so much so that its operative possibili- 
ties appeared almost limitless. We must agree with 
David Starr Jordan when he says : '*A11 art is based on 
science. Science is human experience tested and set in 
order. Art is knowledge in action. An art which is 
not based on knowledge becomes a mystery or trade. 
Sound medicine must rest on science.^' 

While we have progressed in a marvelous degree dur- 
ing the last half -century, we cannot but feel that we still 
have much to do. We must confess that in many ways 
we have only begxm. There remain so many questions 
on which we have no light, we therefore come together 
often to compare our views. 

One of the purposes of this Section is to record our 
work, to exchange ideas and to study the collective 
experiences of this body. We interrupt our daily work 
in order that we may come together and review our 

* Chairman's Address. 
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labors, to thrash out problems, to retain the useful and* 
to discard the impractical. We aim to stren^hen the 
underlying surgical principles and to make our practical 
achievements more eflScient. 

When we consider the work of the various sections of 
this Association, we find that their work falls into two 
large and distinct groups. We find that to the first 
group belong the purely scientific and fundamental 
studies, namely, anatomy, physiology, chemistry, pathol- 
ogy and its coordinate divisions of histology and bac- 
teriology. These are purely research and experimental 
and yet fundamental. To the second group belong the 
sections of the practice of medicine and surgery and 
its many subdivisions. I may say the divisions of applied 
science — the application of scientific principles to the 
practice and art of medicine and surgery. To the first 
division belong the men who devote themselves entirely 
to the unraveling of basic problems and the teaching 
of principles. 

While modem medicine and surgery has its body of 
research men, whose labors have been entirely of a 
research and philosophic character, men whose labors 
have largely laid the foundations for the modern super- 
structure of the art of surgery, there is a large class of 
investigators who combine the art of their practice with 
laboratory research — men whose inspirations came t*^ 
them during their daily labors in the operating-room 
and at the bedside, where practical observations are 
made that, sometimes, suggest certain theoretic solutions, 
the verification of which are found in experimental 
research ; this developed the practical surgeon who solved 
his own problems in the laboratory. Then there are those 
surgeons whose daily labors are so burdensome and whose 
time is so completely taken up with practical work that 
the solution of many highly important questions is dele- 
gated to laboratory specialists. Besides there are those 
whose daily labors consume their energy and time to 
such an extent that no time is left for research work or 
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even for thought. Their practical experiences, and often 
valuable obesrvations, are lost to the profession. These 
men neither publish nor publicly discuss their methods. 
There are still others who fail to share the results of 
their experience not only because of lack of time, but 
either on account of lack of training in recording, classi- 
fying and analyzing their material, or because their 
interest in medicine and surgery is pecuniary rather than 
scientific. Often their profession is to them a bread- 
and-butter affair and not one of a progressive science. 

Briefly, we have the specialist in research work, who 
devotes all his time to the laboratory; the practical 
surgeon, who verifies his conceptions in the laboratory ; 
the busy surgeon, who delegates the solution of his sur- 
gical concepts to the research specialist; the surgeon who 
has neither time nor inclination to record or discuss his 
work, and the surgeon who is often a simple technician, 
who is not troubled by anatomy, pathology, etiology or 
diagnosis, whose whole stock in trade is rapidity of move- 
ment, and who glories in the large number of cases that 
pass through his hands. 

We have another class, an ever-increasing class, which 
is preponderant in our section, whose contributions com- 
prise a record of applied surgical science; of a critical 
analysis of certain surgical principles applied to definite 
pathologic findings at the operating-table; of a clear 
understanding of infections which has so broadened the 
field for surgical endeavor that many operators now 
group their special cases, affecting certain organs, by the 
dozen, hundreds, and in some instances by the thou- 
sands, that they may be enabled to make their deduc- 
tions with precision. Some of these operators are asso- 
ciated with pathologists of the highest order, men who 
study a living pathology both at the operating table and 
in an adjoining laboratory. The immediate investiga- 
tion of living tissue has become a common practice, 
making operative methods more precise, and the lim- 
itations of surgical possibilities better understood. 
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Surgery, then, has become more and more an exact 
science and its practice a highly specialized art. It 
became more an exact science because, like every other 
science, it was built up by the accumulation of unques- 
tioned facts from contributions the world over. Philo- 
sophic deductions and preconceived theories and hypothe- 
ses into which facts were made to fit could not stand the 
test of a progressive science. 

Still, we a|:e not unmindful of the fact that the human 
machine involves many unsolved complex problems in 
the biology of a living organism. The mechanic has 
before him a less difficult task in the construction of a 
machine, and yet even he finds idiosyncrasies in many 
of his mechanisms that are built after the same model. 
He sometimes searches long before he locates and corrects 
a defect. 

The surgeon, working under modem methods, can 
state in percentages the chances for restoration of func- 
tion and the preservation of life in a large majority of 
surgical cases. But there remain many conditions in 
which the outcome is imcertain and in which the factors 
of safety are not fully understood. It is for the solution 
of these undetermined questions that the research labora- 
tory is indispensable and the highly trained research 
specialist a necessity. 

While the surgeon is thoroughly familiar with many 
factors that may operate for and against a favorable 
outcome, there still remain many unknown factors, in 
a large proportion of cases, that are difficult to esti- 
mate in given cases, and which affect the operative 
possibilities — ^factors that are not apparent at the time; 
consequently the operator often deals with unknown 
conditions, so that he cannot accurately estimate whether 
the task can be successfully accomplished or not. There 
remains to be worked out, therefore, many problems, 
biologic in character, that can be done only by highly 
trained laboratory workers, who must closely cooperate 
with the practical surgeon. The laboratory data, to be of 
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practical value, must agree with the findings on the 
operating-table. The surgeon makes his observaticms 
on the living subject ; the laboratory must elucidate and 
make them clear. The solution must be scientific. The 
methods of past ages have been speculative, which 
created, by induction, a philosophy that was often based 
on a very slender foundation of facts; facts that were 
often made to fit the philosophy. Our modem methods 
begin in the opposite direction, they consist of observa- 
tion of natural phenomena. Preconceived ideas must 
give way to objective observations. 

Much is required of the modem surgeon in the clear 
analysis of biologic detail. Therefore we must approach 
our problems in a scientific spirit. In order to do this 
we should be scientific investigators of the highest train- 
ing. There should be a thorough knowledge of labora- 
tory technic in all its details. 

It becomes evident at once that this is not always 
possible. Surgeons who possess the highest and best 
skill, whose operative technic is beyond criticism, whose 
pathologic and diagnostic attainments are of the highest 
order, often men who have been pathfinders, can devote 
little or no time to laboratory research. Their time is 
completely absorbed with operative and hospital work 
and other professional duties. Their practical contribu- 
tions have been of the highest value. Their theoretical 
deductions may have been right or wrong; only the 
research laboratory, in many instances, can determine 
the truth. 

It may be said that all surgeons should command a 
thorough laboratory skill and the younger generation 
does. The leading medical schools insist that each student 
must have a thorough laboratory training that incul- 
cates the scientific habit of thought and practice. He 
is encouraged to investigate unknown fields. To col- 
lect and correlate and analyze biologic, pathologic and 
technical data. He begins his professional career well 
trained, but, in many instances, the routine of daily 
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duties absorbs his time, and the fatigue incident thereto 
unfits him for the laboratory. Perhaps his practical 
achievements absorb his enthusiasm. Possibly the 
laboratory never aroused a desire for that kind of work. 
Whatever the cause may be, we very soon find that the 
rank and file of the highly trained students cannot, 
or will not, devote any considerable time to research 
work. There remains, of the vast army of modem 
graduates, a small company of men who are imbued with 
the real scientific spirit — ^men whose love of the truth 
leads them where it may, outweighs all else. We are 
fortunate in that we have a growing class of snch men. 
They often occupy positions in some of our large, well- 
equipped, highly organized and well-endowed hospitals. 
They are often found in institutions that are con- 
trolled by or aflBliated with medical schools, institutions 
in which there is a happy combination of hospital obser- 
vation, of research work and teaching. Such an organ- 
ization is capable of great good for progress. Then there 
is the isolated investigator whose ardor is not at all 
affected by his isolation. He works in solitude and alone 
and sometimes achieves epoch-making results. Take it 
all in all, the surgical profession may be divided into 
two groups : first, a small group, to whom we must look 
for progress and scientific advancement; and second, 
a group that composes the majority of surgeons who do 
the routine work of daily practice. Many of these are 
men of keen observation, who develop methods of prac- 
tice based on clear ideas of living pathology found at 
the operating-table. It is true that many of our great 
discoveries and often epoch-making advances have been 
made by the practical surgeon; so thus the names of 
many men have become synonyms for certain procedures. 
Among Americans there are Ephraim McDowell and the 
beginning of abdominal surgery; Marion Sims and the 
repair of vesicovaginal fistula; Crawford Long and W. 
T. G. Morton and others and the discovery of anesthesia 
(1846) ; Fitz of Boston and the pathology of appendi- 
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citia (1886) ; Valentine Mott and the ligation of large 
arteries for the cure of aneurysms; Philip Syng Physick 
and the nse of buried animal ligature and the manipu- 
lation in the reduction of dislocations; Bigelow of Bos- 
ton and the reduction of hip- joint dislocation and litho-* 
lapaxy. 

Among the pioneer surgeons of this country who 
originated procedures may be mentioned John Warren^ 
who in 1804 first excised the parotid gland; Dr. Dizi 
Crosby of Hanover, New Hampshire, who did the first 
interscapulothoracic amputation for the removal of the 
upper extremity in 1836; Wolcott of Milwaukee, who 
performed the first nephrectomy and Bobbs of Indian- 
apolis, who did the first cholecystotomy. Bussell of Osh- 
kosh is credited with the first suprapubic hysterectomy 
for uterine fibroid. Willard Parker, in 1867, reported 
a number of cases of suppurative typhlitis and saved 
75 per cent of the patients. Joseph K. Swift of Easton, 
Penn., and Gordon Buck of New York are credited with 
the first use of extension and counterextension for the 
treatment of fracture of the femur. John Warren of 
Boston was the first to do cardiocentesis. John Pan- 
coast did the first successful operation for extrophy of 
the bladder. Detmold of New York, 1849, first evacu- 
ated a brain abscess. These names comprise a few of the 
practical American surgeons whose skill and rare insight 
have established new procedures. 

Here we have a host of practical men who evolved 
methods of practice and whose only opportunity was 
found in the operating-room. They had no laboratories, 
were not trained in research work, but they understood 
the problems as they presented themselves and they 
mastered them. They were xmmindful of tradition. 
They created means that succeeded. They were path- 
finders. The paths were opened and it became the duty 
of those who followed to elaborate and elucidate the 
unnumbered obstacles that were encountered and to 
solve the problems which, as surgery advanced, became 
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more complex and more difficult of solution. The 
unraveling of minute changes in the grosser lesions 
required more refined methods of investigation. The 
surgeon soon found that he must have a special training 
or that he must have the assistance of specially trained 
associates. He then turned for cooperation to the lab- 
oratory specialist, whose services he found invaluable, 
in fact indispensable. 

The laboratory worker entered into close association 
with the surgeon. The investigator frequently stood 
beside the operating surgeon and observed the living 
pathologic structure as it was exposed. He obtained 
a history antedating the removal of the diseased tissues, 
and he followed the later progress of the case in order 
to fully appreciate a pathology from its beginning to its 
end. He began to investigate living structures. We 
had too long drawn our conclusions from the findings 
of post-mortem material, which represented only the 
end results. The study of living pathology is rapidly 
becoming the practice. Therefore, in order that we may 
appreciate to the fullest extent the early tissue-changes, 
the investigator must cooperate closely with the operat- 
ing surgeon in order that he may solve the problems for 
which he is especially trained. While he is working with 
the surgeon, he need not be deterred from the investi- 
gation of problems of his own choosing. 

The one danger of the investigator, working entirely 
by himself, is that he may become too theoretic ; therefore 
the benefit of more or less close association with the 
operating surgeon. Experience has shown that coopera- 
tion in scientific work achieves the best practical results. 
The practical worker needs the assistance of the theoretic 
departments. Science is continuously progressive. No 
one branch of it can stand by itself; there must be 
cooperation, correlation of the one with the others. In 
the solution of the problem the investigator should have 
his own way and his own methods. The surgeon may 
present the problem and, in a general way, indicate the 
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methods to be f ollowed, but he must refrain from dic- 
tation^ especially as to details. Frequent criticisms on 
his part would be confusing to the investigator and 
might be detrimental to the necessary enthusiasm. The 
investigation may be long, it may not lead to immediate 
results — ^in fact, it may apparently lead away from the 
subject; there may be an accumulation of theoretic data 
that may appear unimportant, but a persistence, keeping 
ever in mind the original problems, will lead to a solu- 
tion. In the course of an investigation other problems 
may be unraveled. 

To secure training and development the research 
specialist must serve an apprenticeship in the labora- 
tory. The first aim of the laboratory should be to teach 
the student to observe, to see, to think, to comprehend. 
This is the chief aim of all objective teaching which 
begins with the fundamentals. When these have been 
mastered^ the work must begin in well-equipped labora- 
tories presided over by highly trained investigators and 
teachers. 

The clinical and laboratory instruction must continue 
side by side and there should be a constant agreement 
between the two. Should any discrepancy arise, we 
should cling to the clinical findings rather than to those 
of the laboratory, for the sake of the sufferer, until the 
time arrives when there is absolute harmony between 
bed-side findings and the laboratory. Every student 
should be trained in all the essentials pertaining to clin- 
ical as well as laboratory technic. The laboratory worker 
who ignores bed-side findings does not fulfil his mission. 
Among the many duties of the instructors, an impor- 
tant one is to take note of such pupils as excel in labora- 
tory work, men who possess powers of accurate observa- 
tion, and give them special attention and encourage- 
ment, and to select and segre&rate those who are particu- 
larly qualified. The qualifications for research work 
are : first, keenness of observation, which means xmlim- 
ited repetition until the results are established, and, 
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second, an ability to correctly interpret facts and a 
recognition of their relationships. "Now, it is evident 
that yon cannot make a sonnd conclusion without the 
facts, and these are gained by observation with and with- 
out experiment. It is equally evident that an isolated 
fact is barren and dead. Facts are like cells of a com- 
plex animal, all interrelated, mutually affecting and 
affected.'^* 

The student cannot become well qualified except under 
expert instructors ; men who are, first of all, professional 
anatomists, physiologists, biologists and who are expert 
in every branch of technic pertaining to these subjects. 
They must have had a large experience in research work 
before they become instructors. The student, by the 
acquirement of technical skill as well as training in 
learning to see, to weigh evidence and apply principles 
to his practice, not only becomes qualified for research 
work but it would seem that he is better prepared to do 
every-day practical surgical work, if he should choose 
to become a surgeon. I am of the opinion that the 
laboratory of the medical school should have in view not 
only the acquirement of routine knowledge of the various 
subjects, but the training should have the aim of train- 
ing men both for the purpose of research work and for 
becoming proficient in operative technic; to better pre- 
pare them for the practical duties of their profession. 
The first consideration in the organization of the medical 
school has become the selection of men. Instructors are 
more important than equipment. No equipment can be 
adequate for a purpose until we have the man who plans 
and selects and knows how to utilize it to the best advan- 
tage. On the other hand, no matter how good the man 
is, he must have at hand all material for his purpose and 
he must have a place in which to work. To be of the 
greatest assistance to the surgeon, he must have a well- 
equipped laboratory and library and he must be so 

1. Lyon, B. P. : Bqaipment and InBtrtictlon of the Laboratory 
Tears. The Journal A M. A., May 27, 1911, 1589. 
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situated that he works in close intimacy with a surgeon 
in a well-equipped surgical hospital. He shoidd be able 
to secure his pathologic material immediately after its 
removal from the body, so that he may investigate fresh 
tissues and not be dependent altogether on embalmed 
material The surgeon must give every possible assist- 
ance and deliver his material in such a condition as to 
be most available to the pathologist for instruction and 
investigation. 

The research laboratory should combine the features 
of all the other special laboratories. There should be an 
equipment for anatomic, physiologic, chemical, micro- 
scopic and biologic experiments. In a modem medical 
school in which these five special laboratories are situated 
in close proximity to the hospital^ special research work 
may be conducted in one or all of them and the work 
may be carried from one to the other as may be neces- 
sary. As a matter of convenience, however, the work 
may be expedited best in a laboratory wliore the necessary 
special apparatus can be brought together. 

In addition to the aforesaid special laboratories may 
be added a well-equipped surgical operating room where 
operations may be done on animals as taught in the 
Hunterian Laboratory of Experimental Medicine at 
Baltimore and the Institute for Experimental Medicine 
in St. Petersburg and many other institutions in this 
country and abroad. The principles of surgery should 
be taught, not special operations. The chief criticism 
against such surgical instruction has been that abdom- 
inal surgery has received the main attention, and that 
the pupils having had an operative course have been 
inclined to begin their practical activity with abdominal 
surgery. 

To have all of this equipment is desirable and adds 
much to the convenience of the experimenter. But it 
must not be the first essential. The laboratory director 
is more important than buildings. A resourceful investi- 
gator outweighs fine apparatus. A skilled research- 
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worker can, to a large degree, construct his own appa- 
ratus. In selecting a school, the student should ascer- 
tain whether or not it is well manned before he takes 
into account architecture and apparatus. As to being 
well manned, I mean manned with men who are patient, 
proficient, progressive; men who are not satisfied merely 
to investigate and verify what others have done, but 
who must advance, develop and create. Whether research 
worker or surgeon, or both combined in one, he must 
have time enough to teach and instruct the student 
I have no patience with the laboratory investigator who 
says that he abhors the routine of teaching. No man 
is better qualified to teach than the one who has worked 
out the problem. 
We must agree with Welch* when he says : 

A tendency at the present time to separate scientific 
research from the work of teaching has certain advantages, 
but has, I believe, even greater dangers. Scientific investiga- 
tion in medicine, during the last two decades, has led to 
results of such vast importance as regards our power over 
disease that it makes an appeal to the public and to phil- 
anthropists much stronger than does medical education. Hence 
it is that large funds are available for institutions of resesurch 
and for research hospitals which have no connection with 
education. Hospitals are often more eager to contribute to 
scientific medicine than to participate in the work of medical 
education and in a number of instances have been provided 
with funds and laboratories intended solely for scientific 
research. While there is room for such independent endow- 
ments and institutions, the roots of fruitful scientific work 
lie in the educational system, and if the latter is neglected the 
former will suffer. The traditional home and the most favor- 
able environment for productive research is the imiversity, 
and hospitals in affiliation with universities offer, I believe, 
the best opportunities for the promotion of medical science 
and art. Above all, the teacher should be an investigator. 

If it is impossible to combine in one plant all the 
aforesaid special laboratories and one only can be had, 
then it must be admitted that the research laboratory 
should be in close proximity to the physiologic labora- 

2. Welch, William. Tbe Hospital in Relation to Medical Science, 
Thb Journal A. M. A., Nov. 19, 1912, p. 1667. 
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tory with trained men. Physiology is the foundation 
on which clinical and research work must rest; it is 
the b^inning. Clinical work^ whether medical or sur- 
gical^ can have no practical results unless founded on 
physiology. Therefore we must have a clinical physiol- 
ogy (Yandell Henderson). 

The labors of Brown-S^uard^ Claude Bernard, Lud- 
wig, Fritch and Hitzig were fundamentally physiologic 
and necessary to the elucidation of clinical conditions. 
Bernard's discovery of glycogen, a physiologic study, 
led to an understanding of diabetes. His discovery of 
vastxnotor nerves illuminated the problem of animal 
heat and fevers. 

Clinicians have sometimes been slow to adopt and 
apply to practical use methods and means of common 
practice in the physiologic laboratory. An example is 
the measurement of blood-pressure in millimeters of mer- 
cury which had been done by physiologists fifty years 
before it found its way to the clinician '(Yandell Hen- 
derson). 

Only in very recent years has the surgeon availed him- 
self of the value of the sphygmograph. The physiologist 
had already accumulated an immense fund of data. 

Sauerbruch and Brauer made use of what was long 
since common knowledge of the physiologist — ^knowledge 
that enabled them to gain access to the interior of the 
thorax. The work of Crile on the subject of shock 
was an elaboration of the physiology of the vascular and 
nervous system. Cushing's splendid work on the pitui- 
tary body was a physiologic and anatomic study. In this 
same category belonged Brlanger's work on heart-block 
and Cannon's studies on normal movements of the stom- 
ach and intestines, and Meltzer on intratracheal insuf- 
flation. All of CarrelFs work and that of Matas and 
Crile on blood-vessel surgery has been physiologic. When 
Senn, Murphy, Halstead and Council taught us their 
methods of intestinal suturing, we found it to be based 
on physiology. 
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Since all of our therapeutic endeavors are directed 
toward an attempt at a restoration of a disturbed or per- 
verted function to a normal or physiologic condition, all 
of our experimental work must be fundamentally physio- 
logic; and, finally, when we endeavor to use all of this 
work in a practical way, that is, to clinical ends, we 
have a clinical physiology. The more we know of physi- 
ology the more we know of clinical conditions. 

The hospital laboratory should primarily cooperate 
vnth the sta£E in the unraveling of the nature of the dis- 
eases afflicting the inmates ; in other words, in assisting 
and determining a diagnosis. Its other fimction, which 
may be far more important, consists in the study of 
undetermined problems. The laboratory staflE should 
be so divided that one or more members should confine 
their time to the routine diagnostic work, which should 
have its own equipment and a separate laboratory. The 
research work should be entirely separated and have its 
own department. Its staff should have absolute freedom 
for its own work and in the working out of surgical 
problems. The surgeon should be consulted so that he 
may cooperate and aid in the studies. The surgeon is 
confronted, daily, by unsolved conditions; so he may 
suggest the kind of work to be done, and may indicate 
the object to be achieved. In this way the efforts of the 
research worker and surgeon will lead to definite ends. 
Crile, when he observed the disastrous effects of shock, 
both traumatic and emotional, drew his own conclusions 
as to the underlying cause. He called to his aid his 
laboratory colaborers and together they determined the 
cell-changes in the brain. 

Aside from the numberless questions pertaining to 
the determination of limits of safety in surgical pro- 
cedures that must be worked out, such as the questions 
in relation to immunity and to the immense field of 
serology, the margin of which has only been touched, 
vast unknown possibilities are in store for us. The 
science of pathologic tissues and bacteriology are suc- 
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ceeded by a biochemical era. Much work has been done 
and an immense literature has accumulated and a vast 
army of earnest men have established innumerable facts 
in immunology and serology. Many principles have been 
established and yet many methods of practical applica- 
tion are still involved in much uncertainty; but the 
future will be full of revelations. 

The unsolved question of the etiology of neoplasms 
offers an unlimited field for work. Is cancer due to a 
micro-organism or a perverted metabolism? Cancer 
seems to be increasing and why ? While questions such 
as these are yet unanswered^ an immense amount of 
information has accumulated. Much positive knowledge 
regarding its history, distribution and development; 
much that is more than suggestive as to its cause, and 
much negative evidence as to what does not cause cancer 
is at hand. Cancer research has been carried on with 
commendable activity since 1901 and 1902, when Loeb 
in America and Jansen in Denmark succeeded in trans- 
planting cancer in rats and mice. 

We have learned that cancer-cells may apparently 
grow indefinitely by transplantation through many gen- 
erations. We have seen that cancer retrogresses under 
certain conditions; that there is such a condition as 
immunity to cancer; that cancer may, at times, gain in 
virulence. Experimental research seems to point to 
the cancer-cell as the real parasite rather than to a 
specific and distinct micro-organism. Family histories 
seem to point to heredity, but experimental research 
has taught us nothing. Mice have apparently been cured 
of cancer by serum therapy; what this may lead to in 
its application to man, is still uncertain. Coley seems 
to have established the principle of the cure of sarcoma 
by the use of serxim of streptococcus and Bacillus pro- 
digiosus in 10 per cent, of cases. Why the serum fails 
in 90 per cent, is a question for future determination. 
Ehrlich thinks that the beginning of the end of the can- 
cer problem is in sight. I am sure that our optimism 
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in relation to the eventual discovery of a cure by experi- 
mental research is well founded. 

Much more might be detailed as to the great work on 
which the investigator has only begun. The possibili- 
ties are limitless. The work ahead is arduous and diffi- 
cult. The rewards will be rich. The future of surgery 
and medicine will occupy a higher plane than any of 
which the optimist now dreams. For the present, the 
surge<m recognizes the necessity of the closest coopera- 
tion with the laboratory specidist. The one needs the 
other; both must work side by side. 

106 South Thirty-First Avenue. 
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POSTEEIOE GASTROJEJUNOSTOMY IN ACUTE 
PERFORATIVE ULCER OP THE STOMACH 
AND DUODENUM 



JOHN B. DEAVER, MJ). 

PHILADELPHIA 



There are but few aflfections which can be compared 
with acute perforation of a duodenal or gastric ulcer in 
respect to the certainty of death without operation, con- 
trasted with almost equal certainty of recovery if the 
appropriate operation is done in tiie early hours after 
perforation. Prompt diagnosis and rational treatment, 
therefore, are the chief issues, and the necessities of 
immediate action in the event of perforation demand a 
condition of preparedness on the part of the physician 
and surgeon if they are to seize the opportunity of per- 
forming the modem ndracle of transmuting the very 
throes of death into life and health. 

Perforation of duodenal or gastric ulcers is infre- 
quent, but not so rare that any active physician will fail 
to encounter one or more instances in the course of his 
practice, while the active surgeon will see even more. 
In the last ten years I have had thirty-six cases. It has 
seemed to me that these have increased in number in 
the latter part of this period, a circumstance which I 
refer not to increased frequency of the disease but to 
more accurate recognition and application of treatment. 
The cases of fatal "acute indigestion^' are diminishing 
somewhat by tiie withdrawal of this as one of the 
important conditions erroneously so-called. 

DIAOKOBIS OF PEBFORATED ULOEB 

The diagnosis in the early stages is usually so easy 
that when it is missed it is the result of inexperience 
or of being caught off guard. I have been impressed by 
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the accuracy with which my house surgeons have recog- 
nized the condition, particularly when the question is 
fresh in mind by reason of a recent case. 

The leading symptom is pain; the leading sign is 
rigidity; the leading clue is a history of previous indi- 
gestion of ulcer type. The pain and the rigidity are 
invariably present. The suggestive history is occasion- 
ally lacking. 

The pain of perforation is sudden and violent. There 
may have been premonitory pains of great severity, but 
the pain of perforation is agonizing and unbearable. It 
may come on during exertion or follow the ingestion 
of food or fluid. It will be described in various terms, 
but of its intensity there is no question. Its very sever- 
ity often precludes exact localization by the patient. It 
is abdominal, not pelvic, midabdominal often, epigas- 
tric or hypochondriac often, and in the iliac fossa occa- 
sionally, radiating to the back at times, but in general 
in the early portion of the seizure it is upper abdominal. 
Sometimes the patient detects a sensation at the 
moment of rupture as if something had burst in his 
abdomen. The posture is characteristic. These patients 
lie on their backs, the thighs flexed, every muscle tense, 
the facies anxious, and they are disinclined to shift 
their position. 

General rigidity of the abdominal muscles sets in at 
once after perforation. The rigidity is of the extreme 
type often called board-like. It is most marked in the 
upper abdomen. So tense are the muscles that the 
abdomen is at first retracted, and, at times, a transverse 
depression is seen at the level of the umbilicus. There 
is no other condition in which the upper abdominal 
rigidity is so early and so marked as in perforated ulcer. 

Extreme tenderness also is present at once after per- 
foration. At first it is located over the site of perfora- 
tion, but with the rapid spread of peritonitis, other 
areas of peritoneum become sensitive to pressure, and a 
source of diflBculty in diagnosis is hereby introduced 
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In perforated duodenal or pyloric ulcers particularly, 
the peritoneal irritation spreads rapidly along the para- 
colic grooves into the right iliac fossa, and when the 
patient is first seen a few hours after perforation this 
area may be quite as tender as the epigastrium, thus 
accounting for a frequent error of diagnosing perforated 
ulcer as perforative appendicitis. 

Were it the physician's privilege to be present at the 
time of perforation and observe the sequence of develop- 
ment of symptoms and signs, the spread of the perito- 
nitis from above downward could be followed and the 
diagnosis made correspondingly easier, since appendicu- 
lar peritonitis can as easily be traced from the iliac 
fossa to the upper peritoneum. Such an oppori^unity 
is rare and we must therefore bear in mind this charac- 
teristic rapid spread of peritoneal involvement, when we 
first see the patient after an interval has elapsed. Pel- 
vic and rectal tenderness supervenes rapidly and may 
be of assistance in determining the existence of general 
peritoneal inflammation. 

A history of prior abdominal trouble was present in 
all the cases which have come under my observation, 
the duration of symptoms ranging from two weeks to 
fifteen years. The sufferings of the patient dull his 
memory for details and render the time inopportune 
for the development of an exact history. Still, at times, 
from the patient himself, from his physician or from his 
friends, a satisfactory ulcer history can be obtained. 
Occasionally, as happened in several instances, no clear 
history pointing to preexisting ulcer could be obtained, 
even by questioning after recovery. This history then, 
when present, is of great assistance, but its absence by 
no means excludes the diagnosis of perforation. 

This is the practical picture of perforated ulcer. If 
it is remembered and all the rest forgotten I am con- 
vinced that more diagnoses will be made than are made 
at present. The diagnosis is a feat of clinical observa- 
tion and deduction based on the great outstanding and 
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individual features of the disease. The attempt to place 
any other symptom or sign on the same plane of impor- 
tance with those just mentioned will in individual cases 
result in disaster. A brief discussion of the subsidiary 
symptoms and signs will suffice. 

Shock at the onset has been observed. In a greater 
or less degree it is not infrequently associated with the 
severe pain of perforation. But people are differently 
constituted in respect to the reaction to pain. Shock 
may be slight or very transient, and in most patients 
after a very few hours not even the slightest element of 
shock can be seen. 

Vomiting is almost constant and is a symptom of 
value. It is not invariably present, however, and is a 
sjrmptom of such common occurrence in varied general 
and abdominal disorders that it serves but little pur- 
pose in diagnosticating the condition of perforation. 
Nausea and vomiting may be noted as of almost uni- 
form association of auxiliary, but not distinctive, value. 
Blood in the vomitus is seldom seen, but when present 
is decidedly helpful. 

The temperature, pulse and respiration rates are very 
misleading if the attempt is made to attach diagnostic 
importance to them. Let me cite, without selection, a 
few of the observations made on the operative cases in 
this series: 



Temperature 


Pulse 


Respiration 


98.3 


104 


24 


99.4 


92 


24 


99. 


108 


34 


97.4 


112 


32 


98.2 


78 


36 


99. 


96 


28 



These observations are fairly illustrative of the tem- 
perature, pulse and respiration at times ranging from 
six to fifteen hours after perforation. It will be seen 
that the temperature is least affected, not infrequently 
being normal, but naturally showing a slight tendency 
toward elevation. 
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The pulse is, as a rule, moderately accelerated. 
Again, it may be normal. There is nothing distinctive 
in its quality, which is frequently full and good. 

The respirations are increased slightly as a rule. 
This is due, more than to any other factor, to the rig- 
idity of the abdominal muscles and the diaphragm, 
which forces the breathing to assume the true costal 
type necessitating more frequent respirations for the 
purpose of aeration. In short, in the remedial stage of 
perforation there is nothing in the temperature, pulse 
and respiration to suggest th© urgency of the patient's 
condition. Xiater, when the patient is getting ready for 
the pathologist instead of the surgeon, the temperature, 
pulse and respiration show great changes, a description 
of which is interesting for the student of the biology of 
disease but lacking in help to^the sufferer. 

Distention, the accumulation of fluid in the abdomen 
and the subsidence of peristalsis, "the silent belly,*' are 
also terminal events, of prognostic, but not of diagnos- 
tic, importance. 

Free gas in the abdominal cavity and the obliteration 
of liver dulness are also signs which should be stricken 
out of the text-books or labeled indelibly as false 
friends. Too much stress has been laid on these signs 
as indicative of perforation of the bowel. Liver dul- 
ness may be diminished or abolished either by gas in 
tiie peritoneal cavity or by gas in the intestine, but in 
either case it requires a large amount of gas to produce 
this effect. If the gas is in the intestine it requires 
marked distention, which, in the case of perforated 
ulcer, can come about only when peritonitis is advanced 
and as a rule irremediable. If it be free gas in the 
peritoneal cavity which causes obliteration of liver dul- 
ness, it must be present in considerable amount. 

It is obvious that in the early stages of perforation 
the amount of gas which escapes from the opening 
must be dependent on the size of the opening and the 
amount of gas present in the stomach and adjacent 
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bowel. I have operated in a case in which the opening 
in the ulcer was 3 cm. in diameter^ but as a rule these 
perforations are small, in many cases being described 
as pin-point, and at the time of operation only fine bub- 
bles of gas can be seen escaping very slowly. It would 
require a long time for the free gas thus escaped to pro- 
duce much effect on liver dulness. Yet a high grade 
of peritonitis may already be present from the infection 
which has been liberated. I have operated in cases in 
which there was no free gas whatever in the abdominal 
cavity. When there is prsictically no gas in the stomach 
or duodenum there is naiiurally no escape into the peri- 
toneal sac. Gas is not formed by the activity of gas- 
forming organisms in the peritoneal cavity until late 
in the disease. As an aid in helpful diagnosis, there- 
fore, the obliteration of liver dulness is more of a hin- 
drance than a help. 

The leukocyte count is of some help, chiefly in difiEer- 
entiating such non-inflammatory conditions as gastric 
crises and abdominal angina. A leukocytosis appears 
very quickly in the vast majority of cases. In nineteen 
cases in which a complete blood-count was made the 
average leukocyte count was 16,082 per cubic millime- 
ter and the polymorphonuclear neutrophils averaged 
85.3 per cent. In one case of perforated gastric ulcer, 
however, the leukocyte count was 7,300 and the poly- 
morphonuclear percentage 70. The perforation had 
existed eight and one-half hours and a well-marked dif- 
fuse peritonitis was present. A second case of perfo- 
rated duodenal ulcer gave 8,850 leukocytes and a poly- 
nuclear percentage of 89. The highest count observed 
was 23,600, and the highest polymorphonuclear per- 
centage was 95 in two patients, both of whom recov- 
ered. In this condition, therefore, as in appendicitis 
and other intra-abdominal inflammations, I deprecate 
the attempts which are occasionally made to set up the 
leukocyte or polynuclear count as arbiters of diagnosis 
or prognosis. 
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Finally, in the cases in which uncertainty exists as to 
the precise diagnosis the evidences of an acute abdom- 
inal catastrophe requiring surgery are so plain that from 
the point of view of treatment no mistake should occur. 

METHOD OP TREATMENT 

In discussing the method of treatment one thing 
should be clearly understood at the outset, namely, that 
success depends on promptness of action more than on 
any other single factor. If closure of the perforation is 
effected during the first twelve or eighteen hours a con- 
siderable percentage of recoveries may be expected even 
though the surgeon be inexpert. After about twenty- 
four hours the vast majority of patients are beyond 
human skill. 

The influence of the time factor is seen especially 
well in this series. No operation was performed iu ten 
cases, six of duodenal and four of gastric ulcer. In the 
six duodenal cases all the perforations had occurred over 
two days and the patients were practically moribund on 
admission. In only one of these cases was the attempt 
made to operate. In this case after a few whiffs of 
ether the patient became pulseless and the attempt was 
abandoned. Three other patients were in a dying con- 
dition, and the remaining two died without operation 
one and one-half hours after admission. 

Of the four patients with gastric perforations, one, 
with a perforation of three days' standing, arrived at 
the hospital in a dying condition; one was practically 
moribund and died in five hours ; one was pulseless, the 
symptoms of perforation dating back one week, and died 
in ten hours. Only one is given in the records as having 
sustained perforation within twenty-four hours. This 
patient was a man aged 40 who had felt the symptoms 
of perforation only six hours previously. Nevertheless 
his condition was such that he died untouched one 
hour after admission. This is the only patient that had 
had the perforation within twenty-four hours or less 
before operation who failed to recover, and this case 
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shows that an occasional patient will succumb with ful- 
minating rapidity. The nicer in this case was 1 cm. in 
diameter and was situated on the anterior surface of 
the stomach. 

These cases represent the only selection against oper- 
ation, and had I felt that there was a chance of recovery 
or even of enduring the operation they would have been 
given the benefit of the doubt. At the present time in 
reviewing the records I am convinced that there was no 
chance of saving these patients, for as has well been 
said **the resources of surgery are rarely successful 
when practiced on the djdng.'' 

In the tweniy-six patients operated on there were 
eight gastric and eighteen duodenal ulcers. Twenty- 
five recovered and one died. The death occurred in a 
patient who had a perforated duodenal ulcer of twenty- 
nine hours^ standing. This was the only case in which 
more than twenty-four hours had elapsed before opera- 
tion. The operation was simple suture of the ulcer, 
completed as rapidly as possible on account of the 
patient^s condition. Death, however, occurred from 
toxemia in ten hours. Three of the patients had per- 
forations which had existed for twenty-four hours 
before operation. The remainder were all operated on 
at various times within that interval. The patient that 
died also had the only case of duodenal ulcer in which 
simple suture of the ulcer was done. In all the rest a 
posterior gastrojejunostomy was made at the primary 
operation. In only two cases of gastric ulcer was a 
simple suture of the ulcer performed. The remaining 
six had a gastrojejunostomy in addition. 

The line of treatment adopted in this series was (1) 
closure of the ulcer; (2) plication of the duodenum to 
obliterate its lumen and fortification of this area by 
covering with the gastrohepatic and the gastrocolic 
omentum; (3) posterior no-loop gastrojejunostomy; 
(4) tube drainage of the pelvis through a suprapubic 
stab. The after-treatment consisted in the sitting pos- 
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tore, continnoas proctodysis, prohibition of everything 
by month nntil peristalsis was reestablished as evi- 
denced by anscnltation and especially by the passage of 
flatns- The stomach-tube was employed freely for vom- 
iting, regurgitation or gastric distention. Experimen- 
tation with food was begun after the passage of flatus, 
beginning with albumin water. No purgatives were 
given, but a cleansing enema was given on the third day 
after operation. 

These results warrant a strong plea for the perfor- 
mance of gastrojejunostomy as a primary procedure in 
addition to the closure of the perforation. The only 
exception I would make is in the case of patients who 
are desperately toxic or shocked, and the only condition 
I would impose is suflBcient degree of familiarity and 
dexterity with the operation of gastro-enterostomy. 

I have already spoken of the good general condition 
of the majority of these patients in the early hours 
after perforation. Qastro-enterostomy is one of the 
least taxing of major abdominal operations in respect 
to shock. Are not the objections to its performance 
rattier theoretical than real, and should not the benefits 
of the operation, both immediate and remote, outweigh 
the fancied dangers? The slight prolongation of the 
operation need only ri^rely be considered as a contra- 
indication. If one has any belief in the curative powers 
of gastro-enterostomy the future of the patient must be 
brighter than if suture only has been done. Patients 
will seldom submit to a secondary gastro-enterostomy 
after recovery from perforation. The supposed danger 
of the infection of the lesser peritoneal cavity by gastro- 
enterostomy has been much overrated. I have not seen 
an instance of this condition. The early peritonitis of 
perforated ulcer seems to be in many cases more a chem- 
ical than a bacterial peritonitis due to the irritating 
secretion from the duodenum and stomach. Of twenty 
cases in this series in which a culture was made from 
the peritoneal fluid, fourteen showed no growth. The 
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colon bacillus was found four times, streptococcus once 
and a mixed culture of Staphylococcus aureus and albus 
and the Bacillus alcaligenes in the remaining case. 
This is quite a diflferent state of affairs from the peri- 
tonitis due to perforation of the lower portion of the 
bowel. Of course, infection rapidly occurs, organisms 
accumulate and the end-result is not different from 
infection of the peritoneum from other sources, but it 
is evident that the bacterial element in perforated gas- 
tric and duodenal ulcer is less serious in the early 
stages than might be supposed. Moreover, if the gen- 
eral peritoneal cavity is able to dispose of the accumu- 
lated infection present at the time of operation, the 
lesser cavity may be trusted to dispose of the slight 
soiling at the time of gastro-enterostomy. 

The primary gastro-enterostomy places the perforated 
area at rest, favoring immediate quiescence and ulti- 
mate healing. Coexisting ulcers, if present, are favor- 
ably influenced. The chance of perforation of a second 
ulcer is diminished. The risk of hemorrhage from the 
bed of the perforated ulcer or from a second ulcer is 
minimized. In the case of duodenal perforation any 
narrowing in the lumen due to suture is compensated 
for by the anastomosis. This permits thorough and 
suflScient enfolding of the ulcer without fear of gastric 
retention. In my cases I have purposely caused pyloric 
stenosis by plication in order not only to safeguard the 
closure of the perforation but also to establish and ren- 
der permanent the fimction of the new opening. The 
risk of leakage is greatly lessened by this procedure. 
The administration of fluid and food by mouth can be 
begun earlier and with confidence. 

All these factors make for a reduced primary mor- 
tality. Paterson, in 112 consecutive cases of perforated 
gastric ulcers, found that 11 per cent, of the patients 
died shortly after operation from a second perforation, 
from hematemeais or from leakage along the line of 
suture. In my series there were no deaths from these 
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causes, a fact which may justly, in part at least, be 
attributed to the favorable influences of the gastro- 
jejunostomy. 

The only complication which gastro-enterostomy has 
added, so far as I can judge, is in one case of intra- 
abdominal hematoma probably from a vessel in the 
transverse mesocolon. It was necessary to operate and 
drain for this condition. One patient vomited for sev- 
eral days after operation, but recovered without any 
secondary procedure. The wound was infected in five 
cases. Postoperative obstruction occurred in two cases, 
requiring operation. Both patients recovered. In one 
case the obstruction was certainly, and in the other it 
was probably, due to adhesions along the tract of the 
pelvic drainage-tube. In the future in early cases with 
but little inodorous fluid I propose to omit pelvic drain- 
age. Irrigation I never employ. The peritoneum not 
only does not need it, but is better able to cope with 
the infection if not flooded with watery fluid. Neither 
do I mop out the fluid through fear of doing injury to 
the endothelium. Through the suprapubic stab I aspi- 
rate the pelvic fluid during and after the operation. 

With the remote results of this method of operation 
I am equally pleased. This phase of the subject I shall 
be obliged to reserve for a subsequent communication. 
I am at present advocating primary gastrojejunostomy 
for its beneficial influence on the immediate mortality 
of perforation. It is fortunate that this operation 
chances also to be the curative operation for many vari- 
eties of chronic ulcer, and we are not surprised, there- 
fore, that its beneficial influence is felt in the subse- 
quent history of these patients. 

Finally, I wish to reiterate my conviction that, while 
gastro-enterostomy does not compare in importance 
with closure of the perforation in gastric or duodenal 
ulcers, it is nevertheless a factor of first magnitude in 
the immediate cure and ultimate result. 

1634 Walnut Street. 
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ABSTRACT OF DISCUSSION 

Db. a. J. OcHSXEB, Chicago: I wish to emphasize the very 
great importance of recognizing the necessity of immediate 
surgical intervention whenever the group of symptoms that 
has been given exists. Now, if this group of symptoms should 
be present in a case of perforation of the gall-bladder, or 
of a thrombosis of one of the mesenteric vessels, or of acute 
pancreatitis, the indication for treatment would be precisely 
the same. Then if a surgeon of only mediocre ability shoxild 
be present, the question might arise as to whether it would 
be best to wait for the purpose of obtaining a surgeon of 
great skilL The patient with any one of these conditions 
is very much more likely to recover in the hands of any sur- 
geon who is clean and who knows enough not to do too much, 
within twelve or eighteen hours, than he would be in the 
hands of the best surgeon twelve hours later. So that here 
you have a condition in which the mediocre surgeon must 
simply provide a closure of the leakage and drainage for the 
sui^eon who is to perform the gastro-enterostomy. 

I believe that Dr. Deaver's advice to do a gastro- 
enterostomy is good. I believe it would be wrong for one 
who has not performed this operation to do it. The risk 
is too great, but any one can cover an ulcerated surface by 
folding it lengthwise; or he can cover it with a piece of 
omentum and then put in drainage. Dr. Deaver also advised 
stomach lavage and proctoclysis. That is good advice. We 
need not fear any harm from stomach lavage, provided nothing 
is put into the stomach after washing it out. If you follow 
out that treatment you will give the patient a mighty good 
chance to recover. 

Dr. Deaver also tells you that the posterior gastro- 
enterostomy puts the parts at rest. Gastric lavage does the 
same thing. No matter what is wrong inside the gastro- 
intestinal tract, the two things to do are gastric lavage and 
proctoclysis. 

I wish to emphasize particularly this one point, of taking 
these symptoms to mean that you must provide this form 
of relief. Suppose you have made the wrong diagnosis. If 
the patient comes to you a little late and you make a diag- 
nosis of appendicitis or extra -uterine pregnancy, you make 
an opening over the appendix and you find it only slightly 
inflamed; if you find a few bubbles of gas there, you will 
say that there is a hole higher up. Of course, if there 
is a perforated appendix, you will know where the gas comen 
from, but that is a symptom or sign which must invariably 
lead you to make an opening higher up and do whatever your 
ability permits you to do. 

Db. R. C. .Copfey, Portland, Ore.: If all duodenal ulcer 
operations could be performed by Dr. Deaver, I would not say 
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a word in discussion, because I think he has outlined the 
perfect treatment, provided 70U have at hand an expert sur- 
geon like Dr. Deaver and a hundred others I could mention. 
Unfortunately that is not always the case, particularly in 
the West. Probably two-thirds of the operations for acute 
abdominal conditions are done, not by the surgical specialist, 
but by the general practitioner who first sees the patient, 
the man who does his own appendectomies, and who goes 
into the abdomen with the full expectation of finding appen- 
dicitis in more than half of the cases. Instead of that he 
finds the condition that Dr. Deaver described. This is illus- 
trated by the fact that within a week my assistant called 
my attention to the fact that I had done more cancer opera- 
tions in the last year than I had done appendectomies. The 
reason for that is that the acute work in the West, like 
appendicitis operations, is done largely by the general prac- 
titioner. If the men who are capable of removing the appendix 
in an emergency were to treat the condition Dr. Deaver 
described, the mortality would be tremendous. On the other 
hand if they took the more moderate course, they would save a 
great number of their patients. If Dr. Deaver's paper were to 
be read only by surgeons, it would be ideal, but over half 
of the patients in this country are not operated on by skilful 
men but by men who do their own surgery, and who, instead 
of doing a gastro-enterostomy in thiry minutes, do it in three 
hours. It is dangerous. Those men who are not prepared 
to do gastro-intestinal surgery, but who are doing good 
emergency work, like appendicitis operations, ought to stay 
away from the more dangerous ground. 

The treatment Dr. Deaver describes is the correct one. I 
bring the omentum over the ulcer. There is no danger of 
producing a fistula, providing you have the whole area covered 
with omentum. That will give you a good result, and men 
with meager skill or surgical ability will have almost as good 
a result as the expert surgeon who attempts to do the radical 
operation. Furthermore, gastro-enterostomy does not cure in 
a large percentage of these cases. The suturing over of the 
ulcer which has perforated is necessary. Infolding the intes- 
tine is only a temporary affair, and if you will take a roent- 
genogram a few weeks after the operation you will find that 
the duodenum is back where it was before the operation. 

Db. W. J. Mayo, Rochester Minn.: There are several things 
that Dr. Deaver brought up that are of very great importance, 
and one is that he puts all of his emphasis on the duodenal 
ulcer. Years ago it was gastric ulcer that was emphasized, 
but to-day it is duodenal ulcer because the surgeon has shown 
as good results from operations on patients with duodenal 
ulcer in at least 75 per cent, of all cases. 

Dr. Deaver spoke of the acute abdomen. That is also a 
very important subject. The things that produce the acute 
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abdomen are, first, the appendix; second, the duodenum; third, 
the condition of acute pancreatic perforation; fourth, perfora- 
tion of the stomach, and of the gall-bladder; and in the pelvis 
we get conditions that simulate a thrombosis of the mesen- 
teric vessels. If we keep these five things clearly in mind, 
we will get the vast majority of cases that will go to the 
general surgeon. 

Dr. Deaver put emphasis on the question of early operation, 
just as Murphy, Deaver, Ochsner and others have done in 
regard to appendicitis. But it is even more important that 
we should have an early operation in duodenal ulcer, because 
in the average case we cannot expect to do the operation 
in twenty-four, thirty-six or forty-eight hours and still 
expect the patient to recover; the operation to be life-saving 
must be done within the first twelve hours. As Dr. Deaver 
said, the condition of the patient is extremely good in the 
first twelve hours, therefore, we can do a gastro-enterostomy 
if we have the patient where we can give him the best pos- 
sible care, but that can be done only in good hospitals, with 
skilled assistants, with conditions favorable and with men 
familiar with the operation. It is better, however, to be 
operated on by the man with little experience, in twelve hours, 
than by the best surgeon in the world after twenty-four 
hours. He must do the one thing that will cure the patient 
at that time, and he must be mindful of the fact that the 
patient needs to have a second operation, and that it is only 
the living patient who can have a second operation. 

The secretions in these ulcers are extremely acid. A chemi- 
cal peritonitis occurs, and in a few hours the bacteria gain 
power, the infection spreads all over the already irritated 
peritoneum, and the patient dies. In gastric ulcer I would 
like to have Dr. Deaver say what course he would pursue 
in the first twelve hours. We have tried several plans. One 
of the best is to draw up the stomach, put a drain into the 
opening in the stomach, and drain into the bottom of the 
peritoneal cavity. 

Dr. Wayne Babcx)CK, Philadelphia: I feel, as have the 
last two speakers, that the chief problem is whether or not 
gastro-enterostomy should be done in these cases. I have had 
an experience with eighteen cases of acute perforated ulcer 
in the duodenum in which the condition was reOognized, and 
the frequency of the condition as compared to acute gangrene 
ot the appendix is about one to twenty-five. Many of the 
patients were admitted with the proper diagnosis, and many 
entered with a diagnosis of appendicitis. As Dr. Deaver said, 
residents after seeing one case usually recognize the second 
case. 

The results of our treatment have been somewhat inter- 
esting because in no case have we done a gastro-enterostomy. 
In the early cases I believe I operated on these patients with 
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a diagnoflJB of appendicitis, for symptoms are often in the 
appendix region, and when the abdomen is opened the appendix 
is found blistered, but the striking thing is that the fluid 
around the appendix is mucilaginous, not thin as one finds 
with appendicitis. Once we recognized this point we immedi- 
ately opened above and found the ulcer. It is interesting that 
only seven of these eighteen patients gave a previous history 
of ulcer; two gave a history of somewhat recent abdominal 
traumatism. Of these eighteen, sixteen were men and two 
were women; young adults, of middle age. Eleven came to 
the hospital and were operated on after twelve hours had 
elapsed; seven reached the hospital and were operated on 
after twenty-four hours had elapsed. There was one that 
reached the hospital after seventy-two hours and one on the 
fifth day. The interesting feature in the last-mentioned case 
was that the patient recovered although there was a general 
peritonitis with a greatly distended abdomen. The patient 
who came to the hospital on the third day also recovered. 

At the end of twelve hours one man died as the result of 
secondary abscess of the liver. Of the two that entered the 
hospital after twenty-four hours, one man entered on the 
twenty-seventh and the other on the thirtieth hour; both died, 
having been moribund on admission. The other fifteen 
recovered. In one case with a recent ulcer diagnosis, at first 
the attempt was made to suture the ulcer, but the suture 
does not hold well in sodden tissue, so after our first experi- 
ence we put a pad of gauze against the ulcer and drained 
the abdomen and put the patient to bed. 

The final results are of special interest. Of these fifteen 
patients only one continued to show ulcer symptoms; the 
other fourteen remained free from symptoms. The fifteenth 
returned after ten months and had a secondary gastro-enter- 
ostomy. In the case of the others, is a gastro -enterostomy 
had been done the good results obtained would have been 
ascribed to that operation and not to the procedure employed. 

Dr. K. a. J. Mackenzie, Portland, Ore.: I have had very 
limited opportunity of observing the condition under discus- 
sion. The cases I have had, however, have served as some 
food for reflection and study. I can recall flve acute cases 
of perforation in which there was extravasation of the con- 
tents of the stomach or duodenum, or both. These cases 
have been invariably accompanied by shock, so that in most 
instances operation looked like a serious matter. It was 
done, however, and satisfactorily in all instances but one. 
This patient died after seven days. Another patient had addi- 
tional perforations and recovered after secondary operation. 
Two others managed to make their escape. 

When the question of gastro-enterostomy is being considered 
as a measure of afl'ording permanent relief in these cases, it 
makes me think seriously as to whether or not it is sound 
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sui^ry; whether the technic which consists simply of incision 
of the abdomen and closure of the opening in the bowel, 
with adequate drainage and enteroclysis, is not perhaps the 
best. After all, we should avoid serious operations such as 
Dr. Deaver mentioned, because, even in the hands of skilful 
operators, they must consume at least twenty or thirty 
minutes. I am appalled to think that any group of patients 
should be able to stand it, so I would protest against such a 
procedure. Any surgeon who is a great anatomist like Dr. 
Deaver takes a serious responsibility in proposing such un 
operation before a gathering of this kind. I should say that 
even in the hands of the average operating surgeon the mor- 
tality would be very much higher than it would be if a more 
simple procedure were followed, such as that proposed by 
Dr. Babcock. I do not think that the great surgeons should 
recommend these more serious operations. It reminds me of 
what Mr. Lane proposed some years ago, the removal of 
the colon; we have no opportunity afterward of unscrambling 
the egg. When a proposal such as this is made, when this 
paper, for instance, goes out into the world, a great many 
operations will be performed, whether by skilled surgeons or 
otherwise matters not, and many patients will die. The mor- 
tality will be large, so large that the figures will be appalling, 
and those who propose this operation must feel some degree 
of responsibility. 

Db. H. T. Sutton, ZanesviUe, Ohio: It might be of interest 
for me to recite an experience that I had a few years ago 
with a strong, otherwise healthy man of 29, who complained 
of indigestion of several years' standing and gave a history 
of having had the symptoqis that Dr. Deaver would pronounce 
those of perforation of the stomach. I examined him and 
concluded that he was suffering from a gastric ulcer. I 
advised operation. On opening the abdomen, I found the 
omentum plastered to the stomach, and not having the experi- 
ence nor the skill of Dr. Deaver I proceeded to uncover the 
stomach to see what had happened. I found that there had 
been an ulcer and that a perforation had occurred, which 
Nature had buried very kindly, much better than even a 
Deaver or a Mayo could have patched it up. The result 
was that that man was very miserable the rest of his life, 
and advised all his friends never to submit to an operation, 
because he had been very comfortable before and was very 
miserable afterward. So that if we are going to operate on all 
these patients who simulate ulcer of the stomach or duodenum, 
God pity humanity. So far as I am concerned personally, 
if I had an ulceration of the stomach with perforation, I 
tell you that, notwithstanding the greatness of the men who 
have spoken, I would rather be treated by the poorest physi- 
cian than be operated on by the best surgeon. 
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Db. John B. Deaveb, Philadelphia: I am very much obliged 
to those who agreed with me so heartily. As for the last 
speaker, he belongB in the medical section, not in the surgical, 
but if he stays here long enough he may soak up some wisdom. 
As to the question of the family doctor operating, we are 
not living in that age, I hope. This is not an operation for 
the family doctor to do; it is not an operation for the man 
who does obstetrics and attends scarlet fever and measles. 
It is an operation for the surgeon and only the expert sur- 
geon should imdertake it. There are certain conditions that 
are extenuating circumstances. Judgment must be exercised. 
The operation must be adapted to the case and not the case 
to the operation. Nevertheless, the principles underlying my 
contentions are correct — this operation accomplishes the great- 
est amount of good in the greatest number of cases. We 
need pay no attention to the crossroads surgeon. The man 
who has not the experience and ability has no business to 
do inte8[tinal siu'gery. Only those surgeons who have spent 
a lifetime doing this work ought to be allowed to do it. 
There are few places in this country in which a surgeon 
cannot be found who can do this work within twelve hours. 
Patients do not die in twelve hours. I have never seen one 
die yet. At the end of twelve hours you can do so much 
surgery that you will be surprised that they do not die. 
They never die if you are operating in a sterile field. The 
Germans called attention to the bacteriology in this class of 
cases, and the good surgeon of to-day is the man who under- 
stands bacteriology. In my thirty cases there were only 
four from which I could grow a culture. The others were 
sterile, and the patients were operated on within twelve 
hours. That is the time when we are operating in a sterile 
peritoneal cavity. 

Dr. Mayo emphasized certain points that are true. Certain 
cases of gastric ulcer really do not permit of a posterior 
gastro-enterostomy. I have had one patient with three con- 
secutive perforations, the last one being in the posterior wall 
of the stomach. He recovered. This is a very important 
subject. I am sure that you understand my position in the 
matter, particularly as to who should and who should not per- 
form these operations. 
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COLIC MEMBRANES 
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The cecum and its near relatives and coadjutors, the 
ascending and transverse colons, have recently received 
a generous share of attention from surgeons^ internists 
and roentgenologists, displacing in this respect the 
appendix, whose lesions, symptoms and treatment have 
by common consent been received into the accepted 
dogma of the profession. Among the interesting ques- 
tions before us is that concerning the etiology and sig- 
nificance of certain membranous structures which are 
frequently found enveloping these organs in whole, or 
in part, and are designated by such terms as pericolic 
membranes, membranous pericolitis, parietocolic mem- 
branes and Jackson's membrane. 

Whatever degree of importance may be assigned to 
these structures in the future by our riper judgment, 
it must always be a source of pride that the American 
profession has contributed so largely to their elucida- 
tion. Many times must they have been observed in the 
post-mortem and dissecting-room before Virchow in 
1853 described them and speculated on their signifi- 
cance. Lane in his earlier papers subsequent to 1903 
speaks of them in general terms, imdoubtedly con- 
fusing types of varying cause and importance, and they 
have been mentioned specifically in a number of ana- 
tomic studies; but it remained for Jackson in 1909 to 
formulate them as a definite clinical entity, with a 
definite symptom-complex and plan of treatment. 
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Jackson's paper with its contained account of the 
pathology by Hall^ deseryedly ranks as a classic for 
students of these conditions. In Germany, Hofmeister, 
Wilms, Fischler, Elose, Stierlin; in America, Binnie, 
Martin, Mayo, Crossen, .Gerster, Gonnell, Pilcher, Pra- 
zier and Flint; and in England, Gray and Anderson 
have contributed important papers. Within two months, 
long after the preparation of the present paper was 
began, articles by Eastman and Gonnell have appeared, 
which largely anticipate the conclusions presented 
herein. Nevertheless, so much confusion of terms and 
difference of opinion still exist, that it seems still justi- 
fiable to bring forward further evidence. 

No one can review the literature on this subject with- 
out feeling certain that much of the confusion is due 
to the fact that conditions of widely different origins 
are erroneously supposed to be identical. In my opinion 
these membranes may be divided etiologically into two 
groups: (1) congenital, and (2) those due to peri- 
toneal irritation. Under the second heading may be 
included^ unless indeed they deserve to constitute a 
class by themselves, the omental pseudomembranes due 
to the adhesion of the border of the omentum to the 
parietes, most often on the right, and thus covering 
the ascending colon and cecum. This adhesion is doubt- 
less due to the same irritation responsible for the other 
cases included under Class 2. No one, I presume, doubts 
the passage through the intestinal wall of irritating 
substances, whether bacteria or their products or more 
purely chemical irritants, without gross perforation. 
The region of the appendix is of course the most com- 
mon example, but more striking instances of the 
response of the peritoneum to this type of irritation is 
seen in the extensive membranes covering the site of 
certain non-perforating gastric and duodenal ulcers and 
spreading far over adjoining viscera, or those associated 
with a malignant adenoma of the colon or with diver- 
ticula of the sigmoid. The process is apparently partly 
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a proliferation and partly a floating up of delicate 
layers of the peritoneum with the formation of large 
lymph-spaces and new blood-vessels. I confess to some 
skepticism as to the passage of irritating bodies through 
the intestinal wall in the absence of ulceration^ or of 
some other condition more evidently harmful than stag- 
nation. The weight of experimental evidence seems to 
be in favor of it> yet it is well to remember that the 
alimentary tube is designed to contain^ to retain for 
a considerable time^ and to excrete substances under- 
going chemical or bacterial decomposition, without per- 
mitting their passage through its wall. If fecal stag- 
nation and transudation of irritants cause these mem- 
branes, why do we not see them on the descending colon 
and sigmoid ; or, if it be asserted that they exist in these 
situations, why do we not find them on the under sur- 
face of the transverse colon? A third hypothesis as 
to etiology is the mechanical theory, chiefly championed 
by Lane and Pagge, which as I understand it imputes 
to these membranes a teleologic significance, regarding 
them as developed to fix viscera which are insufficiently 
supported. Here again, it is probable that different 
structures are under consideration. Probably all will 
admit that normal peritoneal fixations and these mem- 
branes also, if present, will become thickened and fibrous 
in response to the abnormal drag of a dilated, atonic 
and prolapsed cecum. 

To return to the first group — the membranes of con- 
genital origin — this is composed, according to my belief, 
of membranes of the type so ably described by Jackson 
and Hall. The evidence of their congenital origin is 
almost indisputable. The thin, diaphanous veil, spring- 
ing from the posterolateral abdominal wall, on the right, 
overlying in varying degrees the ascending colon, but 
so loosely attached to it that it may be divided and 
lifted up with scarcely any bleeding, leaving an appar- 
ently normal colonic peritoneal surface, and the absence 
of any thickening or hyperplasia or change in con- 
sistency of the colonic wall, constitute a picture quite 
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different from our conception of an inflammatory 
process. Moreover^ this type of membrane seems to 
occur solely in this region. Gterster, Lane; Anderson 
and Gray speak in rather general terms of membranes 
involving the cecum, ascending colon, hepatic and 
splenic flexures, descending colon and sigmoid, but the 
reader is left in some doubt as to what type of mem- 
brane is meant. The great majority of writers, notably 
Jackson, Connell, Frazier, Flint, Pilcher and Eastman, 
state or imply that the type of membrane under con- 
sideration is confined to the right colon. This is highly 
suggestive of a developmental origin, for however per- 
verted a function we ascribe to the cecum and right 
colon, as a cause of pericolitis, it is hardly conceivable 
that in all cases the rest of the colon may not share in 
the condition and form similar membranes. 

The apparently overwhelming proof of the develop- 
mental origin is, however, to be found in the study of 
the fetus and new-bom infant. Jackson, in a recent 
paper, says that he knows of no observations of peri- 
colic membranes in infancy or childhood; meaning, 
probably, in the living subject. My own experience 
has given me a contrary impression ; I have seen a well- 
marked pericolic veil in a child aged 12, and examina- 
tion of new-bom infants has duplicated the experience 
of Flint, Connell and Eastman, expressed in their 
recent convincing papers. Flint found in two out of 
three embryos the undescended cecum attached by veil- 
like membranes, and well says that unless we accept the 
unproved theory of fetal peritonitis, these membranes 
must be considered but variations of the normal. He 
might well have added ^^unless we are willing to believe 
in cecal and colonic stasis in the fetus as the cause of 
peritoneal irritation, these membranes must be regarded 
as developmental.^' Eastman establishes the apparent 
identity of the "parietocolic foW of Jonnesco and 
Juvara, and the *T)loodle88 fold'' of Treves with Jack- 
son's membrane, and states that among twenty-eight 
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fetuses of over 6 months^ these membranes were found 
in five and nine eases, respectively. 

In an examination of thirty still-bom infants, rang- 
ing from approximately 6 months to full term, in the 
anatomic laboratory of the Harvard Medical School, 
we foimd in four instances characteristic veil-like mem- 
branes extending from the parietes over the hepatic 
flexure and ascending colon (and in one instance over 
the cecum) and fusing with the peritoneum of the colon 
near its mesenteric border (see Figs. 1 and 2). In three 
of these instances there were other developmental aber- 
rations present, such as lack of normal fixation of the 
cecum, a continuance of the gastrohepatic omentum to 
the right between the duodenimi and gall-bladder, a 
MeckeFs diverticulum and an undescended testicle. 
This coexistence of other variations may be considered 
significant in the etiology of the veils. Dissection of 
seventeen younger embryos proved inconclusive, because,, 
having been preserved in alcohol or formaldehyd solu- 
tion, the peritoneal reflections were so friable and 
altered in appearance as to cast doubt on the accuracy 
of the observations; but at least a well-founded suspi- 
cion was aitertained that three of these presented peri- 
colic membranes. It will be noted that these percen- 
tages correspond roughly with those of Flint and East- 
man. 

Granted that membranes of the type under discussion 
are conflned to the cecum and proximal colon, and are 
developmental, it would seem that the exact method of 
origin must be involved in the rotation and descent of 
the cecum from its first point of fixation beneath the 
liver. This process has been reviewed so often of late 
that it is well understood. The suggestion of Mayo 
that the cecum insinuates itself beneath a fold of 
parietal peritoneum and pushes it downward before it, 
while plausible enough on account of the laxiiy of the 
latter, is yet rendered improbable, as Jackson says, by 
the fact that the cecum itself is frequently not covered. 
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The adhesion of the omental edge to the parietes over 
the cecum, before its descent, might closely simulate 
this condition. On the whole, the most satisfactory 
hypofiiesis attributes the process to the twisting of the 
cecum and proximal colon on its long axis after primary 
fixation and during descent. When the cecum, by the 
rotation of the colon on the root of the mesentery as 
a fixed point, passes to the right beneath the liver, the 
ileum enters it from the right, and the twisting which 
brings it ultimately to enter from the left probably 
occurs normally in the most natural way, so as to draw 
the recently attached parietal peritoneum behind the 
ascending colon, which process would obviously be 
obscured by further adhesion. It is reasonable to sup- 
pose that under certain conditions the twist may occur 
in the opposite direction, which would have the effect 
of drawing the attached peritoneum over the colon in 
such a way as strongly to suggest a Jackson^s membrane. 
It is not strange that proof of this is hard to obtain, 
as was the case in ConnelPs investigations. In one 
instance I found the ileum entering from the front in 
such a way that a twisting outward, backward and 
inward to its adult position would be very improbable, 
while the more probable twisting inward and backward 
would have drawn the parietal peritoneum over the 
ascending colon like a Jackson^s membrane. 

The importance of the exact etiology of these struc- 
tures is chiefly to aid us in estimating their clinical 
significance. It may be agreed at once that any mem- 
brane, whatever its origin, which operates to fix or con- 
fine the appendix in such a way as to interfere with 
the proper drainage of its lumen into the cecum is a 
menace to the life of the individual. Similarly, mem- 
branes which confine the colon, and thus impair its 
peristalsis, must be assumed to be noxious. But do 
these slender, tenuous veils of congenital origin suggest 
such confinement? It may be doubted whether such 
slight fixation is often of much importance. Although 
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the analogy is not complete, the condition may be com- 
pared with that of the duodenum, which, broadly and 
firmly fixed behind, overlapped by the border of the 
pancreas, crossed at its second portion by the trans- 
verse mesocolon and at its third portion by the root 
of the mesentery, yet discharges its function without 
embarrassment save in rare instances. The cecum has 
acquired a bad name — it is variously termed a sink, 
a sewer, or a cesspool. Perhaps it is possible to be car- 
ried too far in our conception of the proximal colon 
as a pool harboring dangerous toxins and a bacterial 
fiora which, at the slightest retardation of its flow, will 
be absorbed into the circulation or past'^through the 
bowel- walls and cause a local inflammation. It may be 
profitable to return to the teachings of physiology and 
recall that the cecum and proximal colon are homologous 
with a portion of the alimentary tract in the herbivora 
in which stasis is essential to proper digestion; that in 
man, who is in part herbivorous, the intestinal contents, 
after a rapid passage through the jejuno-ileum, are 
poured into the cecum still containing half of the fluids 
and a material portion of the absorbable solids which 
have been ingested, and that Nature, through anatomic 
arrangement and antiperistalsis, seems to emphasize the 
desirability of a retarded flow through this portion of 
the bowel. 

The diversity of therapeutic measures proposed is 
striking ; thus Wilms corrects a mobile cecum by placing 
it in an extraperitoneal pocket, while Fagge denies the 
value of this procedure. Hofmeister and many others 
mobilize the ascending colon (and presumably the 
cecum) by dividing parietocolic adhesions, while Klose 
fears the mobile colon and sutures it to the wall. It 
is noteworthy that among the many reported cases of 
plastic operations on pericolic membranes the great 
majority were subjected also to a removal of a suspected 
appendix or to operations on the pelvic organs, or to 
various other procedures, so that it is diflBcult to esti- 
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FIr. 1. — Abdomen of a new-born Infant showing a Jackson's 
membrane covering the ascending colon. The rudimentary omentum 
may t)c seen at the free border of the transverse colon, unrelated 
to the membrane. 
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Fig. 2. — The same subject with the cecum of fetal type and 
appendix raised to show a genitomesenteric fold connecting the 
mesentery of the terminal ileum with an undescended testicle. The 
small Intestine has been removed except the terminal ileum, whenco 
may be seen springing a Meckel's diverticulum. A, undescended 
testicle ; B, Meckel's diverticulum ; C, cecum. 
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mate the effect of freeing the membranes alone. More- 
over, few of these cases have been reported in detail 
as to reenlts. There remain, however, a number of cases 
presented by snch carefnl observers as Jackson, Pilcher, 
Flint and others in which the familiar symptom-complex 
of pain, distention, tenderness, constipation, mucous 
discharges and later sequelae were relieved by simple 
division of pericolic veils. 

On the clinical side my own experience is as yet incon- 
clusive. It consists of seventeen cases of right-sided 
pericolic membranes observed since attention was 
directed especially to these conditions. Of these, six 
were associated with and presumably were caused by 
a recurrent subacute appendicitis, and presented no dis- 
tinct clinical picture of their own; two were similarly 
associated with duodenal ulcers, and one with an 
inflamed MeckeFs diverticulum. The remaining eleven 
were of the type of Jackson^s membrane previously 
described; in none of these were any lesions of the 
viscera noted, except the unrelated ones for which the 
operation was undertaken, nor were there swollen glands 
or other evidences of inflammation as described by 
Hofmeister. In eight of these eleven cases there were 
no symptoms attributable to the membranes, which 
were discovered merely in the course of a routine 
exploration; in the remaining three cases there was 
right-sided discomfort, indigestion, flatulence and mod- 
erate constipation. In one of these, a woman, the 
abdomen was closed without disturbing the membrane, 
and general measures, as urged by Martin and Coflfey 
and others, were instituted with marked improvement. 
In the second case in the same sex, the membranes were 
divided with relief, up to the present, of all symptoms 
except the constipation, and in the third case, a man 
of neurasthenic habit, the operation gave no relief. 

The evidence from the laboratory and the operating- 
room here presented, and a study of the work of others, 
has given me the very strong impression that the veil- 
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like pericolic membranes of the type described by Jack- 
son are congenital variations, occurring in at least 10 
per cent, of individuals and causing in the majority of 
instances no symptoms whatever. In the infrequent 
cases in which there is satisfactory evidence that they 
constrict and obstruct the function of the colon, they 
should be divided, preferably with the cautery protected 
by a spatula introduced beneath the membrane, as 
advised by Hofmeister. Jackson^s recent reported 
experience in two cases gives us ground to expect that 
after division they may not form again. The other 
type of membrane, whose cause is either inflammation 
spreading from some visceral lesion, or, as I think less 
likely, peritoneal irritation from intestinal stasis, are 
more likely to cause symptoms and require operative 
relief. Further progress in these problems will follow 
the careful analysis of the symptoms and living pathol- 
ogy of many cases by many observers, and above all the 
conscientious interpretation of after-results. 

20 Hereford Street. 
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ABSTRACT OF DISCUSSION 

Dr. Jabez N. Jackson, Kansas City, Mo.: The origin of 
the pericolic membrane is of as much mystery to me now as 
it was when I first saw it. The view is generally held, how- 
ever, that this vascuhir membrane is found frequently about 
the right side of the colon, and that it is associated with a 
definite symptomatology. I am satisfied that there are a 
great many persons who have a membrane caused by the 
vascularity common to this condition, and who do not mani- 
fest any symptoms. The membrane in itself is not productive 
of symptoms at all until something takes place in that mem- 
brane. It is a sort of mechanical obstruction either to the 
appendix, or to the bowel itself, anchoring it in the lumbar 
fossa. I am also inclined to say, that the congenital theory 
as to the origin of the membrane will generally explain the 
conditions present, although I have seen one or two instances 
in which I was perfectly satisfied that the case was of inflam- 
matory origin. In the majority of instances this condition is 
characteristic in the fact that the cecum is rarely involved. 
The membrane begins just above the cecum and extends upward 
to the hepatic flexure, to about the beginning of the attach- 
ment of the omentum. Keiler flrst told me that this mem- 
brane was pulling down a layer of descending colon, so that I 
am inclined to believe that it is a congenitbl membrane, 
although Eastman's theory, that the condition is inflammatory, 
is also tenable. I do not believe that it is inflammatory in 
the sense that it comes from a peritonitis. I should say that 
this membrane formed as the result of an irritation caused 
by the obstruction of the toxins in the ascending colon. In 
inspecting the abdomen after death from poisoning by bichlorid 
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of mercury, no change is found in the stomach or small 
intestines, but in the ascending colon up to the hepatic flexure 
the tissues are perfectly blue, showing that that particular 
part of the intestine has a tendency to absorb at least one 
toxic substance, namely, mercury. This part of the intestine 
may be the one that absorbs the toxins of low-grade bacteria, 
and that might accoimt for the toxic origin of the pericolic 
membrane. I feel sure that there are cases in which the mem- 
brane develops sufficiently and assumes a characteristic clinical 
course, so as to set up a definite train of symptoms. When we 
operate in these cases we always find the membrane about 
the colon. 

Dr. F. Gbegoby Connell, Oshkosh, Wis.: I am glad to see 
that the question of the etiology of this condition is being 
brought forward and emphasized, because the more important 
aspect of this condition is its cause. If this membrane forma- 
tion is secondary to an infiammation, either in the appendix 
or in the mucosa of the colon, then an operation outside of 
the bowel which does not remove the primary cause in the 
lumen of the bowel surely would not lead one to expect an 
entirely satisfactory result. I want to agree emphatically 
with Dr. Cheever in his conclusions regarding the congenital 
development as a cause of this condition. The fact seems to 
be not strongly emphasized; the fact is lost sight of that there 
may be coincident inflammation and defective development 
which would account for this condition in a typical case in 
which Jackson has so beautifully described the pericolic mem- 
brane. He says that the cecum is not ordinarily involved, but 
that when it is there may be a secondary or resulting inflam- 
mation, and that this inflammation secondary to defective 
development would account for a large number of these cases. 
There is no doubt that these kinks and membranes are present 
and cause symptoms. Some four years ago I removed gall- 
stones from the gall-bladder, and also removed an acute 
appendix. There was a typical pericolic membrane, as 
described by Jackson. It was entirely pericolic; that is. it 
did not involve the cecum or appendix. This was some years 
ago, when we did not know as much about this membrane as 
we do now, and, on account of draining the gall-bladder, I was 
afraid of a retroperitoneal infection, and therefore did not 
touch the membrane. The patient, however, did not improve 
after the operation. Some six months later I operated again, 
and found that this pericolic membrane had become more 
firm and leathery. The blood-vessels in it had entirely dis- 
appeared, and there were streaks of connective tissue. There 
were no postoperative adhesions from the removal of the 
appendix. There was a marked dilatation of the cecum below 
this constricting band. The pericolic membrane was divided, 
the cecum was fixed to the posterior parietal wall, and there 
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had been a marked improvement in the case. Another case 
was rather unusual in that a volvulus or torsion of the cecum 
secondary to a pericolic membrane was present. 

Dr. Mabtin B. Tinkeb, Ithaca, N. Y.: It seems to me that 
the point brought out by Dr. Cheever near the close of his 
paper, that these membranes rather rarely cause serious 
trouble, deserves emphasis. I have an impression that these 
membranes clash with simple ovarian cysts, which in times 
past have received so much attention and rarely caused any 
trouble. In clinics in which much abdominal surgery is done 
we rarely see interference with these bands. I have seen a 
great deal of surgery in the Mayo clinic. I have seen Dr. 
Ochsner and Dr. Crile, and others all over the country, operate, 
and I do not recollect having seen any of these men ever 
interfere with one of these bands. It seems to me that while 
there may occasionally be cases in which the bands might give 
rise to trouble, they really in the majority of instances offer 
no excuse for needless surgery, and in the hands of some men 
more is done with these bands than circumstances require. 

Db. J. W. Dbapeb, New York City: I was struck by what 
Dr. Jackson said in regard to the localised condition of the 
inflammation in the colon in cases of poisoning by mercury, 
because we have observed practically the same thing, namely, 
the localization of the toxemia of intestinal obstruction in 
dogs. Dr. Wallace has shown exactly the same thing in 
toxemia following large injections in animals of diphtheria 
toxins. It is quite easily conceivable that this may have a 
very important bearing on the subject. 

Db. G. M. Gbay, Kansas City, Kan. : I merely wish to make a 
suggestion in connection with these bands which we meet so 
often. In every case in which there is a marked ptosis of the 
cecum and ascending colon these bands are present, and, to my 
mind, and as suggested by Dr. Coffey, they are really Nature's 
effort to protect a falling bowel. The fact of their always being 
met on the right side of the abdomen would also indicate that 
they are due to irritation of the falling cecum. So long as 
the colon remains on the normal shelf in the abdomen, we do 
not meet with pericolic membrane. When it leaves that shelf 
and ascends into the pelvis, this membrane is always present. 
I have seen many cases of ptosis of the cecum and ascending 
colon, and I do not recollect a single case in which these bands 
were not present. I attribute to the descent of the colon the 
irritation from the stasis that is produced in the bowel by this 
ptosis and the production of these bands, at least, in a large 
number of cases. They have no particular significance except 
that they are often protective and the individual might suffer 
more if they were severed. 
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ANAPHYLAXIS IN THE DIAGNOSIS OF 
CANCEE ♦ 



J. LOUIS RANSOHOFF, MJ). 

CINCINNATI 



Two years ago I published a preliminary report^ on 
the experimental study of anaphylaxis in cancer. I 
showed that there is a decided diflference in the anaphy- 
lactic reaction when guinea-pigs sensitized with blood- 
serum from a normal individual and other guinea-pigs 
sensitized with blood-serum from a cancer-bearing indi- 
vidual are both given a final dose of blood-serum from 
a cancer-bearing individual. Two series of guinea-pigs 
were used in each experiment. Pigs of Series A were 
sensitized with normal blood-serum in doses varying 
from 0.01 to 0.5 c.c. Series B was sensitized with the 
same amounts of blood-serum from an individual bear- 
ing an advanced cancer. After two weeks, when sensi- 
tization was established, each pig, of both Series A and 
Series B, was given an intraperitoneal injection of 5 c.c. 
of blood-serum from a cancer-bearing individual. The 
results were decisive. The pigs of Series A, those pigs 
sensitized with normal blood-serum, had symptoms of 
anaphylaxis which appeared promptly and were of the 
usual severity. The pigs of Series B, those pigs sensi- 
tized with blood-serum from a cancer-bearing indi- 
vidual, had mild, if any, symptoms. In Series A the 
symptoms appeared promptly; while in Series B they 
were, when present, delayed. Evidently the pigs of 
Series B, those sensitized with cancer blood-serum, had 

*From Cincinnati Hospital Laboratory. 
1. Ransohoff, J. L. : Experimental Stndy of Anaphylaxis in Car- 
cinoma, The Joubnal A. M. A., July 8, 1911, p. 108. 
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been immimized against the anaphylactic reaction, as 
they did not react when a final dose of cancer blood- 
serum was injected. 

Prom these experiments I inferred that there is 
some specific substance in the blood-serum of cancer- 
bearing individuals probably absorbed from the cancer 
itself. Since then I have applied this method of show- 
ing the difference in the anaphylactic reaction of nor- 
mal and cancer blood-serum to the diagnosis of cancer. 
As a sensitizing dose of 0.1 c.c. gave the best results in 
the preliminary experiments, I am now using it in all 
the work. 

Pigs weighing from 200 to 400 gm. are most suscep- 
tible and are used in all tests. The pigs of each group 
are divided into two series, A and B. Each pig of 
Series A is sensitized with 0.1 c.c. of blood-serum from 
a normal individual; each pig of Series B, with a like 
amoxmt of blood-serum from an individual bearing an 
advanced cancer of any type, the diagnosis confinned 
by microscopic examination. After ten days the pigs 
are ready for the diagnostic test. Ftom 3 to 5 c.c. of 
blood-serum from the suspected case are injected intra- 
peritoneally into Pigs A and B, the dose being graded 
according to the weight of the pigs. When the blood- 
serum is from a normal individual, both Pigs A and B 
have the ordinary prompt severe symptoms of anaphy- 
laxis. In case the blood-serum is from a cancer-bearing 
individual. Pig A shows the ordinary severe symp- 
toms. Pig B shows mild symptoms, if any. Even when 
mild symptoms are present, they are delayed. 

For example : Pig A shows distinct symptoms in from 
one to two minutes, while the symptoms of Pig B may 
be delayed from five to ten minutes or even longer. So 
marked is the difference in the symptoms of the two 
pigs that an untrained observer may interpret the reac- 
tion. In fact, all the tests have been interpreted by 
workers in the laboratory. Sensitized guinea-pigs are 
kept in readiness for tests when the occasion arises. 
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The pigs remain sensitized for an indefinite period. In 
some eases correct tests have been made ten weeks after 
sensitization. 

At the risk of repetition I must again state that the 
tests have been interpreted by fellow workers in the 
laboratory, students and laboratory attaches. In all I 
have fifty cases to report. Thirty of these were cancer 
(Table 1) and twenty were non-malignant (Table 2). 
The tests were never positive unless cancer was present. 
The anaphylactic diagnosis of cancer was not made unless 
proved by subsequent operation, post-mortem, micro- 
scopic examination or, in a very few cases, by the course 
of the disease ; namely, the death of the patient with all 
the clinical symptoms of cancer. In four cases of cancer 
the test was negative. Strange to say and difficult to 
explain, these were, with one exception, advanced cases : 
(1) advanced case of cancer of the stomach; (2) 
advanced case of cancer of the gall-bladder; (3) 
advanced case of cancer of floor of the mouth; (4) very 
early cancer of the stomach without tumor formation. 

In all the cases examined the margin of error was 
8 per cent. Therefore, the correct diagnosis was made 
in 92 per cent. Taking the cancer cases alone, the error 
is somewhat larger, 13.3 per cent, incorrect, or 86.7 per 
cent, correct, diagnosis. The tests made in all classes 
of cases according to the material available were as fol- 
lows : uterus, 4 ; breast, 10 ; tongue and floor of mouth, 
5; stomach and intestines, 6; thyroid, 1; lymph-nodes, 
1; gall-bladder, 2; prostate, 1. 

Dividing the cases into incipient, operable, and inop- 
erable, there were six incipient, twelve operable and 
twelve inoperable. By incipient I mean cases with 
srnall tumor formation and without involvement of the 
lymph-nodes. 

In three cases a very interesting experiment was 
made. The tests were made in the ordinary way witii 
blood-serum and found positive. The cancerous tissue 
from these cases, procured at operation, was ground in 
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a mortar with powdered glass, emulsified with a small 
amount of salt solution and placed in an incubator for 
an hour. The suspension was then centrifuged and the 
supernatant fluid injected into guinea-pigs sensitized in 
the usual way. In all three cases the typical positive 
cancer reaction was obtained. Although no final conclu- 
sion can be drawn from these experiments, they cer- 
tainly seem to indicate that the substance in the blood- 
serum in reality originate from the cancer tissue itself. 

The twenly negative cases may be divided into the 
following classes: tuberculosis, 3; normal, 3; syphilis, 
3; hypertrophic cirrhosis of liver, 1; myocarditis, 1 
sarcoma, 1; gall-stones, 1; cirrhosis of the liver, 2 
anemia, 1; jaundice, 1; acute intestinal obstruction, 1 
intestinal stasis, 1 ; papilloma of the bladder, 1. 

The most interesting classes of cases are the tuber- 
culous, syphilitic and sarcomatous. There were three 
cases of tuberculosis ; one of the peritoneum with tumor 
formation, one of the lung with enlarged bronchial 
glands, and one chronic suppurative cervical adenitis. 
The syphilitic cases were all of the tertiary type one 
syphilitic leukoplakia of the tongue, one syphilitic 
inflammation of the mouth and nose, one ulcer of the 
soft palate. The latter two cases gave positive Wasser- 
mann tests and yielded to salvarsan. The leukoplakia 
of the tongue gave a negative Wassermann. The leuko- 
plakic patches were removed and microscopically showed 
the typical evidences of chronic inflammation. 

CONCLUSIONS 

1. From these tests it seems possible that the anaphy- 
lactic test may prove an aid in the early diagnosis of 
cancer. The five early cases, which gave positive tests, 
seem particularly significant. 

2. The margin of error (8 per cent.) is not large 
enough to invalidate the test. 

3. The most valuable single factor is the uniformii^ 
of negative tests in non-malignant cases. There seems 
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no possibility of making a diagnosis of cancer, when 
cancer is not present. 

4. A positive diagnosis seems absolute evidence of the 
presence of cancer. 

5. This test needs further trial by other workers. 
19 West Seventh Street. 

ABSTRACT OF DISCUSSION 

Dr. Oscar Berghausen, Cincinnati: In the ordinary case 
of cancer in which the tissue is accessible, the microscopic 
examination is sufficient, but when that is not the case some 
other means of diagnosis must be sought, such as the method 
described by Dr. Ransohoff. This method gives some promise 
of being a valuable means of diagnosis. The fact that 87.7 
per cent, of accurate diagnoses were made in cancer cases is 
indeed most encouraging. It is very seldom that any method 
of diagnosis by clinical or specific means reaches that high 
rate. The change following the injection is very marked, as 
in a case at which I had the pleasure of being present. The 
experiments were all made at the laboratory of the Cincinnati 
Hospital, and several men made the observations to confirm 
those of Dr. Ransohofif. The test diflfers from previous tests 
along anaphylactic lines in that normal serum, as well as 
cancer serum, was used. 
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SUEGEBY OF THE THYROID 

OBSERVATIONS ON FIVE THOUSAND OPERATIONS 



CHARLES H. MAYO, M.D. 

BOCHESTEB, HIN?7. 



During the twenty-five years ending May 14, 1913, 
5,000 operations were performed on the thyroid in the 
clinic at St. Mary's Hospital. These operations were 
done on various types of goiters and may be classified as 
follows : 

Simple goiters 2,396 

Including 

Transplantations in cretins 11 

Operations for malignancy: carcinoma, 52 ; sarcoma, 7.. 69 
Operations on syphilitic thyroids 1 

Exophthalmic goiters, including double and single liga- 
tion, extirpation, partial thyroidectomy 2,295 

Early operations not classified, majority simple goiter . . . 309 

TotaP 5,000 

An increase in the size of the thyroid may be physio- 
logic or pathologic. In the higher invertebrates the 
gland has a marked sexual relationship, and through this 
association we have a suggestion that the thyroid may be 
a factor in the manifest disturbances which occur at cer- 
tain periods, especially in the female, as the well-known 
goiter of adolescence, the congestion of the thyroid dur- 
ing menstruation and its not infrequent enlargement 
during pregnancy. 

While as yet we have no knowledge of a specific caus- 
ative factor in the production of goiter, nevertheless a 
great deal has been learned during the past quarter of 
a century concerning the physiology and pathology of the 

1. Ten aberrant one accessory and one lingual thyroid are 
included In tbe total number. 
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gland. Among its several functions the thyroid has 
been shown to be a defense gland and that it has much to 
do with physical and mental development. It is evident 
that increased activity of the gland is required during 
infections in different organs of the body. Several 
observers^ among them McCarrison^ believe this demand 
to be occasioned by intestinal toxemia^ and that this may 
play an important part is imdoubtedly true. The work 
of various goiter commissions and the reports of those 
observers who have made a study of the etiology of goiter 
make it quite apparent that, whatever the agents it 
seems to be more readily conveyed by water than by any 
otiier medium^ although water is probably not the sole 
carrier. The so-called goitrogenous water, when boiled, 
is not infective. Evidence varies as regards intestinal 
toxemia. Boiled water contaminated with the feces of 
an individual having recently developed goiter has pro- 
duced goiter in goats, while the filtered residue of goitro- 
genous water from districts in which goiters prevail has 
also produced the same result in man and the goat. This 
does not necessarily prove a specific agent; it may indi- 
cate a demand on the system for increased resistance and 
greater elimination of toxic material. Eepeated tonsil- 
litis is another disease in which an infection may have 
a bearing on the hyperactivity of the thyroid. 

The thymus gland and the thyroid are undoubtedly 
intimately associated in the growth and development of 
early life. We now know that the thymus is much more 
regularly persistent throughout life than it waaf formerly 
supposed to be and that not infrequently the gland may 
be of great size in advanced middle age, compressing the 
trachea at or just above its bifurcation. Such a compli- 
cation is more common and more grave in late goiters 
of the serious hyperplastic type. 

The occasional large goiter observed in the cretin has 
but little active parenchyma. If these goiters cause dis- 
tress they should be removed. We have repeatedly trans- 
planted gland from the mother, and also from fresh sim- 
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pie and exophthalmic goiter. In none of these cases did 
the transplanted gland functionate^ though for a short 
time it furnished secretion by absorption. 

Changes in the voice are often caused by the presence 
of goiter. Large right-sided goiters quite •frequently 
produce paresis of the left recurrent laryngeal nerve. It 
is therefore advisable to make a laryngoscopic examina- 
tion before doing a thyroidectomy^ which otherwise may 
be blamed for the paresis discovered later. Loss of voice 
tiirough injury of the recurrent laryngeal nerve during 
operation is not a rare occurrence. Possibly 10 per cent, 
of patients have some temporary hoarseness, and about 
5 per cent, a permanent difficulty with one cord, but 
without loss of voice. This percentage is small com- 
pared with the number of cases of paresis or paralysis 
due to the pressure of a goiter. 

The left recurrent nerve, which is more frequently 
affected, lies slightly deeper than the right and has 
received more stretching during embryonic life. This 
may account in some measure for its greater suscepti- 
bility to injury from pressure. Extensive exposure of 
ihe nerve, as is done in some clinics, is necessary only in 
an operator's early experience, or in operating on nodu- 
lar thyroids which extend beneath the trachea and which 
may have displaced the nerve. The scar tissue resulting 
from the traumatism of a too free exposure of a nerve 
may lead to secondary paresis. 

Intrathoracic goiters and deep substernal goiters are 
of serious import and are found about once in fifty oper- 
ations for simple goiter. Slight substernal projections 
are much more frequent. The diagnosis rests on (1) 
dull area on percussion, (2) the roentgenograph, and (3) 
evidences of substernal pressure (dilated veins, obstruc- 
tive dyspnea and palpation of ihe upper pole of the 
gland just above the clavicle). 

A special histology of the parathyroid glands was 
described by Sandstrom in 1880, and tiiey have been the 
subject of much investigation and experimentation from 
a surgical point of view during the past few years. 
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While a great deal has been attributed erroneously to 
the parathyroids, they are worthy of serious consideration 
by the surgeon operating on the thyroid. There are four 
parathyroids in the human being normally and, since the 
veins of these bodies have no valves, they are quite liable 
to imperfect development through congestive conditions 
occurring during birth. Inasmuch as but one or two of 
them may be active and their injury during operation 
may cause tetany, their location must be avoided by pre- 
serving the posterior capsule, especially when both sides 
of the thyroid are operated on. Because of the diflSculty 
in identifying the parathyroids, it is best also to preserve 
all small gland-like bodies beneath or connected with the 
posterior capsule. Treatment, however, of operative 
tetany with calcium lactate and also beeves' parathyroid 
with thyroid extract has been very eflfectual. Our experi- 
ence with this disease and treatment is limited to one 
mild case of temporary duration. 

As regards the non-surgical treatment of goiter, there 
is no question but that many cases of simple goiter, 
especially of the adolescent type, undergo a natural reso- 
lution, which is also true of congestions and enlarge- 
ments occasionally observed during pregnancy. In the 
hyperemic goiters of adolescence some form of iodin 
treatment may have a favorable eflfect. In encapsulated 
adenomas the use of iodin may manifest a temporary 
favorable eflfect on the surroimding gland, but the eflfect 
on the encapsulated tissue is uncertain. Its use between 
the ages of 35 and 60 seems to stimulate the activity of 
the thyroid and to cause degenerative changes. More 
recent experience in the non-surgical treatment seems to 
indicate the use of thymol, salol and iodin as intestinal 
antiseptics. The administration of thyroid gland has 
rather an imcertain eflfect, yet apparently produces favor- 
able results in the early treatment of simple goiters. In 
a considerable percentage of cases, hyperthyroidism 
unquestionably is checked at various stages of the disease 
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by natural or therapeutic measures. In exophthalmic 
goiters temporary improvement has been obtained by the 
use of the Roentgen ray^ which seems also to be of value 
in carrying serious cases through exacerbations. The 
cytolytic serums for specific action on the thyroid have 
not borne out in their results the early expectations of 
the medical profession. 

In operating on the thyroid, the best exposure to be 
obtained is through a transverse incision low in the neck, 
the skin and platysma turned together each way from the 
incision. Should further exposure be necessary, the 
sternohyoid may be sectioned high in the exposed area to 
prevent movement of the cutaneous scar and preserve a 
working muscle. In simple goiters it is best to extirpate 
a greatly enlarged lobe. If both lobes are symmetrically 
enlarged, division of the isthmus with double resection 
of the gland is indicated for the best cosmetic results. 
Midline encapsulated adenomas should be enucleated 
with division of the isthmus. Lateral encapsulated ade- 
nomas may be enucleated or the whole lobe extirpated. 

If symptoms of hyperthyroidism are present, extirpa- 
tion is indicated. In severe cases of hyperthyroidism, in 
acute attacks and relapses or exacerbations, the condition 
should be considered medical imtil improvement takes 
place. If no improvement proves manifest under such 
care, injections of boiling water into the lobes (Porter) 
may give relief. 

During the first three or four months of the symptoms 
extirpation can safely be made since the heart then is not 
dilated. If dilated to exceed 1 inch, primary ligation of 
the superior thyroid vessels is indicated, followed in four 
months by extirpation. After the first year a much 
smaller percentage of cases requires primary ligation. A 
single test ligation on one side may be made in doubtful 
cases, to be followed in a week by a second ligation or 
partial extirpation according to the degree of reaction. 

The records of a large number of patients in this 
series show an average gain of 22 pounds within four 
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months after ligation. These patients were then oper- 
ated on^ a partial thyroidectomy being done with safety. 
Following these methods of safety^ we have performed 
278 operations on cases of hyperthyroidism between 
deaths. Long-standing cases of simple goiter and ade- 
noma may^ by degeneration or chronic slow thyrotoxi- 
cosiS; cause serious disturbances in the heart, kidneys and 
blood-vessels. Especially is this true of patients in mid- 
dle and advanced middle life. When such complications 
are present operations are made with considerable risk. 

Excluding malignancy, the mortality in operating on 
goiters is very low. It varies but little at present in the 
cases of so-called simple goiter, in which class are 
included occasional complications, from the cases of 
so-called exophthalmic goiter with hyperplastic glands. 
In the early development of surgery, operations on 
exophthalmic goiters were delayed until serious compli- 
cations arose with the heart, kidneys or nervous system. 
This led to a high mortality, which naturally deterred 
physicians from sending patients to surgeons for early 
operation. The greater tiie delay the greater the mor- 
tality — Whence a surgical vicious circle. Our mortality in 
the first sixteen cases (which were, of course, advanced) 
was 26 per cent. — about the average percentage in other 
clinics at that time. The mortality at present varies 
from 1 to 3 per cent. This great reduction in mortality 
is probably due less to operative skill and technic than to 
better judgment as to the time and extent of the opera- 
tive procedure instituted, as well as to the skilled use 
and rational choice of an anesthetic. The various causes 
of mortality are hyperthyroidism, embolism, pneumonia, 
hemorrhage, sepsis, etc. 

The results of operating on simple goiters are well 
known to be excefedingly satisfactory. Severe myxedema 
is but a rare complication following such operations, 
especially if the area of the gland nearest the capsule be 
preserved. The large colloid masses in the interior of 
these glands represent the great bulk of the tumor but 
the least amount of the working area of thyroid tissue. 
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Operation in cases of hyperthyroidism appears to give 
about 75 per cent, of cures, while the remaining 25 per 
cent, are more or less benefited, according to the degree 
of complication and the stage of the disease. Probably 
10 per cent, have some degree of relapse in from one to 
three years after operation, usually manifested by the 
return of symptoms. In these rare cases further oper- 
ation by ligating the vessels, and in most cases by 
removal of a portion of the remaining lobe, improves the 
condition of the patient by reducing the amoimt of thy- 
roid secretion. Exophthalmos of marked degree and 
long standing may still be present when other symptoms 
are cured. This is due to the gradual contraction of the 
non-striated muscle which sustains the globe to the ante- 
rior supporting orbital fascia (Landstrom). In some 
cases we have greatly improved this condition by remov- 
ing the superior and middle sympathetic ganglions. 

If the patient is in a good general condition without 
complicating conditions, a general anesthetic, for 
instance, ether by the drop method, is preferred. Ordi- 
narily patients receive 1/6 grain of morphin and 1/150 
grain of atropin half an hour before the operation. 
Nervous patients having exophthalmic goiter may receive 
1/200 grain of scopolamin one hour before operation, 
but without the atropin imless a general anesthetic is 
also to be given. Scopolamin is uncertain in its effects, 
some patients being made worse by its use. Patients 
suffering from grave complications rendering general 
anesthesia inadvisable can be carried through extensive 
operations by free local injections of novocain, 0.5 per 
cent.; and a combined local and general anesthesia, as 
advocated by Grile, may be of advantage in many cases. 
Intratracheal anesthesia is indicated in those cases of 
scabbard or distorted trachea in which the patient is 
already suffering from dyspnea, or more especially in 
those suffering horn malignant disease of the thyroid^ 
and complications due to enlarged thymus. 
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ABSTRACT OF DISCUSSION 

Dr. Geobge W. Chile, Cleveland: I can confirm Dr, Mayors 
conclusions by my own experience, having operated in over 
800 cases of goiter of all types and varieties. I have never 
seen a single case in which cancer of the thyroid diagnosticated 
before operation was cured by operation. I have seen a 
few cases in which cancer of the thyroid, not suspected 
before operation, but found by the pathologist, was cured. 
The safety of the operation for colloid goiter is so great at 
the present time that, if the patient demands operation, one 
is justified in removing the gland for cosmetic reasons. The 
care Dr. Mayo suggested in the preservation of the voice is 
excellent. I have found that one may take out the entire 
lobe, by carrying the dissection to the edge of the capsule, 
using very small hemostats and keeping a bloodless field so 
that one can see from the beginning to the end of the opera- 
tion the lymph-vessels as they run out of the gland. This 
technic makes it possible etiher to remove a parathyroid or to 
injiu'e the recurrent laryngeal nerve. Passing to another 
subject, I wish that a commission might be appointed for 
the purpose of investigating the adolescent period of chil- 
dren living in goitrous districts. I believe that the syrup 
of ferrous iodid in 5-minim doses, three times daily, for 
periods of a month during every year, will control nearly all 
cases of simple hypertrophy. One of the factors in the pro- 
duction of adolescent goiter lies in the geologic change in the 
constituents of the earth whereby iron is not found in the food 
as once it was. I find that clinically one can make a very 
accurate prediction of the pathologic condition to be found in 
the gland. There is no more doubt in my mind as to the ben- 
efits of operation for exophthalmic goiter than there is of the 
benefits of opening an abscess. Patients confirm that view, and 
our clinics have grown not through reference by physicians but 
through reference by patients. Nowadays, I believe that there 
is a general feeling not only among surgeons but also among 
patients that exophthalmic goiter is a disease that should not 
be allowed to go on until the stage of degeneration is reached. 
I believe that the late results of the disease are largely 
under control. One can operate now and control the hyper- 
thyroidism by the principle of anoci -association, and not have 
a single change for the worse at the end of the operation, no 
matter how severe the case, how large the gland or how 
rapid the pulse-beat. That is, postoperative hyperthyroidism 
is eliminated. 

Db. a. J. OcHSNEB, Chicago : The enlargement of the thyroid 
is primarily a physiologic condition. There seems to exist a cer- 
tain balance between the amount of thyroid secretion and the 
amount of secretion that is needed by the human organism for 
the purpose of carrying on its physiologic work. When there 
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is an unusual strain on the physiologic activity of the body, 
the th3rroid seems to prepare for it. This occurs especially 
when there is to be produced a large amount of new tissue 
of a highly organized character, or of the bony framework, 
as for instance during pregnancy. There may be a physio- 
logic increase in size of the thyroid or an increase in weight. 
The same may be true during the period of puberty. There 
is an increase in the size of the pelvic bones, and other 
changes in the anatomy of the girl are followed by an increase 
of the thyroid. We have another interesting example brought 
out by Professor Wilms, who found that the students coming 
to the uniyersity from hyperthyroid countries developed 
hyperthyroidism a short time after their arrival at the uni- 
versity. It seemed as if the thyroid had to produce an 
additional amount of secretion so as to make it possible 
for the person to get his growth under the handicap placed 
on him by the presence of certain substances in the water 
which he drank. When the young man goes to the university 
where the water does not contain these, where the thyroid 
must supply the substances and overcome this handicap, he 
develops hyperth3rroidi8m. As soon as the boy goes home 
and drinks the water there, the hyperthyroidism promptly dis- 
appears. Some of the water from a town where 70 per cent, 
of all the inhabitants had goiter was given to rats. Every 
normal rat which drank this water for a period of weeks 
developed goiter. This water was boiled and given to other 
rats and did not produce enlargement of the thyroid. Some- 
thing in the water had been changed. One of Wilm's assist- 
ants, who came from this town, gave water from across the 
valley to children there; these children did not have large 
thyroids. The children born on a certain farm did not have 
enlargement of the thyroid, but those who were born later 
into the same family, on a new farm, all had enlai^ement of 
the thyroid. The water was boiled and there was no more 
enlargement of the gland. Instead of giving iron or iodids, 
I would boil the water. 

We must not lose sight of the physiologic side of this 
question. When the calamity has occurred, we must relieve 
the condition surgically before it has been destructive in 
its action, because, as Lundstrom demonstrated in the exam- 
ination of all his cases, once the destruction has occurred, 
it is permanent. The removal of the enlarged gland then 
simply stops the progress of the condition. The patient from 
that time on simply suffers from the destruction that has 
already occurred, and of necessity what has been done by 
operation simply frees him from the continuation of this 
poisonous action and gives whatever is left of his tissues a 
chance to do the best they can. 
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Db. Ghablbs H. Mato, Rochester, Minn.: Dr. Crile called 
attention to a very valuable point, namely, that we have 
enough cases of goiter now all oyer the country to warrant the 
appointment of a goiter commission. In carrying on that 
work we ought to have the active cooperation of surgeons, 
pathologists, internists and physiologic chemists, to see whetHer 
this question cannot be threshed out by having such a group 
of men at work on it, each one working on a series of cases, 
so that we could get something before this Section to guide 
us in our further work. Switzerland has had two or three 
such commissions, and the Indian government also has such 
a commission, which has already done an enormous amount 
of work. There is no doubt that goiter is toxic, but toxic 
as alcohol is toxic to the blood-vessels and to the heart. 
When a patient (usually a woman) has suffered for twenty 
or thirty years from colloid goiter, she begins to think about 
the goiter. She consults a physician and he starts to treat 
her with iodin. In six weeks or three months she thinks 
that the goiter is smaller, but the doctor changes his indi- 
cation for treatment from goiter to myocarditis or endocar- 
ditis. So much can be done by treatment in overstimulating 
the gland which for twenty or more years could not give the 
necessary secretion. Nature has fortunately endowed us with 
enough glands so that we can spare a few. Take out one 
kidney or even half of the remaining kidney and still that half 
of a kidney will do the work. We can get along with one tenth 
of a pancreas, but that does not mean that we have too much 
kidney substance or too much pancreas substance. It simply 
means that Nature can accommodate herself to a certain 
extent so that a part of a gland can do the work of a whole 
gland. Take the high-school girl who is overworked, whose 
general condition is bad from overexcitement. She is very 
nervous; she receives a sudden shock. She has been strug- 
gling with an oversecretion of the thyroid trying to neutralize 
certain poisons, and following the shock she develops in a 
few weeks a severe grade of exophthalmic goiter. Due to 
what? To a product of the sympathetic nervous system 
previously controlled. It did not come on suddenly. It 
suddenly became acute. That is all. It had been there for a 
long time. It made her nervous and the shock made it acute. 
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When disease interferes with the volume of blood 
which passes along an artery^ the tissues which its ter- 
minal branches supply receive less blood than they have 
been accustomed to. An urgent call passes to the central 
nervous system, which results in the dilatation of the 
collateral channels. 

On the ability of the collateral channels to carry 
sufficient blood to the parts demanding it depends their 
life. It is almost a universal rule that physiologic 
processes are more than adequate to meet emergencies, 
for Nature has been generous in this respect; so we find 
that in the majority of cases arterial blood passes around 
the obstruction without difficulty and that the peripheral 
tissues do not suffer materially from the loss of their 
direct blood-supply. 

When the blood-vessels of a limb are healthy, occlu- 
sion of the main artery at any one point is rarely fol- 
lowed by more than a temporary anemia of the periphery, 
and if care is taken in the selection of suitable sites 
the blood flows through the collateral channels so vig- 
orously that the tissues barely suffer at all. On all the 
large arteries of the limbs these sites exist, as, for 
example, the third part of the subclavian and the bra- 
chial artery at its middle for the upper extremity; and 
the external iliac artery and the femoral artery in 
Hunter's canal for the lower extremity. 
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Accurate knowledge of the subsidiary or the collateral 
circulation is scarcely of less importance than that of 
the direct. Under ordinary circumstances, when the 
arterial system is healthy and normal, the subsidiary 
channels dilate the moment the main channel is 
obstructed and the blood is carried by them to the periph- 
ery so expeditiously that the process is taken as a mat- 
ter of course. An assumption on the part of the sur- 
geon that the collateral circulation is adequate is 
unwarranted, and his confidence is often rudely dis- 
turbed by disastrous results that occasionally follow 
some of the routine ligatures of arteries. It is just as 
necessary for him to be acquainted with the position and 
patency of the accessory channels as it is for the head 
of an irrigation farm to know all about his system of 
irrigation ditches. It is unpardonable to assume tiiat 
the collateral circulation is competent without making 
sure of its state of efficiency. 

In some regions of the body, for example the arm and 
leg, these tests can be carried out with a fair degree 
of accuracy. Thus the arm can be rendered bloodless 
by being wrapped with an Esmarch bandage. If a 
tourniquet is now fastened on the upper part of the 
arm below the axilla the Esmarch bandage can be 
removed and the limb will still be bloodless. The bra- 
chial artery is now compressed against the humerus in 
such a manner as to obliterate its lumen, but not to 
stop the collateral circulation, and the tourniquet is 
removed. If the collateral circulation is competent 
blood will be seen to pass slowly from above around 
the obstruction until it finally reaches the finger-tips. 

The same test can be applied in the thigh, pressure 
being applied to the femoral artery in Hunter's canal. 
In most of the other regions of the body either com- 
pression tests such as these are impossible, or it is 
not feasible to press on the main artery without at the 
same time exerting pressure on the collateral circulation, 
so stultifying the results. Under such circumstances it 
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is unjustifiable to ligate the artery boldly and to trust 
to luck; it is preferable to expose the main arterial 
trunk by an incision and compress it temporarily by 
some form of apparatus which will obstruct the lumen. 
Of the various means that have been employed to accom- 
plish this the simplest seems to be the aluminum band 
used by Matas. This consists of a flat strip of metal 
which can be passed around the blood-vessel like an 
aneurysm needle. The sides of the bent portion are 
then pressed together between the finger and thumb and 
the walls of the artery are mechanically brought in 
contact. (Experimentally, it has been found by Matas 
and Allen that it is possible to compress a vessel to 
the point of obliterating the pulse and to maintain the 
pressure for from three to four days before obliterative 
endarteritis occurs.) 

If the pressure on the walls of the artery has not been 
excessive no harm is inflicted on the intima, and clotting 
does not occur. If serious symptoms make their appear- 
ance owing to inadequate collateral circulation, the 
bands can be removed and direct circulation reestab- 
lished. 

Not only should we have proof that the collateral 
channels are physiologically competent, but we must 
know all about them from an anatomic point of view. 
A few concrete examples will illustrate my meaning: 

1. In aneurysms occupying the popliteal artery the 
obstruction to the direct flow of blood through the main 
artery is often so complete that the limb is dependent 
almost entirely on the collateral trunks, namely the 
upper sural and articular arteries above, and the lower 
sural and articular arteries below. These collateral chan- 
nels are in close proximity to the aneur} smal sac, and as 
the aneurysm enlarges, direct pressure is often made on 
them with disastrous results (gangrene). These facts 
should be weighed carefully in the choice of radical 
operations on aneurysms. The proximity of the collat- 
eral channels to the sac wall renders them easily liable 
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to injury during the operation of excision. This opera- 
tion will thus be seen to be much less safe than the ^^old 
operation of Antyllns/^ and much less desirable than 
the modem operation of Matas (obliterative endo- 
aneurysmorrhaphy) . 

2. In ligature of the common iliac artery, great care 
should be taken not to injure the deep epigastric artery, 
which is one of the important anastomotic channels 
carrying blood to the lower extremity. If the transper- 
itoneal operation is performed, it would be safer to make 
the abdominal incision in the median line and not 
through the rectus muscle. The same precaution as to 
injury of this artery should be used in ligature of the 
external iliac artery, in which the retroperitoneal method 
is usually employed; although here the anastomoses 
between the branches of the internal iliac and those of 
the internal circumflex are usually adequate. 

3. In operations on the axilla which may result in 
obliteration of or removal of a segment of the axillary 
artery (for example, the old operation on axillary 
aneurysm or operations for the removal of axillary 
tumors), one should be careful to preserve from injury, 
the subscapular artery as well as the lower portion of 
the axillary vessel from which it arises. The main part 
of the collateral circulation comes along this trunk from 
the scapular anastomoses. 

4. In operations on the intestines or during the 
removal of tumors from the mesentery, the course of the 
blood-vessels must be carefully noted. An accurate 
knowledge of their situation, and attention to the 
arrangement of the anastomosing loops, will often per- 
mit ligatures to be placed without endangering the cir- 
culation of the intestine, and will allow the removal of 
some tumors without resort to enterectomy. 

In extensive operations on the rectum and sigmoid 
flexure the same careful selection of sites for ligatures 
will enable the surgeon to straighten out the intestine 
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and render it so mobile that the sigmoid can often be 
drawn down to a sacral anus without interfering dis- 
astrously with its vascular supply. 

With these introductory remarks, I will pass at once 
to the fundamental object of my paper, which is to pre- 
sent a few interesting facts concerning the collateral 
circulation in spontaneous gangrene of the lower extrem- 
ity. 

I have chosen three cases of gangrene to illustrate 
it^ one of Baynaud's type, the other two of the senile 
form. 

BEPORT OF 0A8E8 

Case 1. — ^Man, white, aged 39. Spontaneous gangrene of the 
hig toe of the right foot. Clear history of temporary ischemic 
attacks for at least a year before the appearance of the gan- 
grene. Onychia appeared and the nail was ayulsed. Gangrene 
appeared in the matrix and spread very slowly, advancing by 
fits and starts, and taking about four months to reach the 
metacarpo-phalangeal joint. Suddenly the circulation of the 
four outer toes was threatened and the patient consented to 
amputation. 

Operation, — ^At the patient's request a disarticulation 
through the knee-joint was first made. The popliteal artery 
was completely blocked up with partially organized clot. A 
second amputation through the lower third of the thigh was 
made at once. The femoral artery at this level was filled with 
soft recent clot which was picked out with forceps. After the 
tourniquet was removed the ligatured femoral artery pulsated 
fairly vigorously and the terminal branches of the profunda 
femoris bled very freely. The amputation stump healed by 
first intention. 

Dissection. — 1. The femoral artery at the site of the upper 
amputation was filled with recent clot which could be removed 
easUy. 

2. The popliteal artery was completely filled with old stand- 
ing partly oiganized clot. 

3. The anterior tibial artery was atheromatous but was 
patent and contained no clot. All the blood passing to the foot 
had coursed along this vessel. 

4. The posterior tibial artery was completely obliterated, 
being filled with a solid mass of completely organized clot 
apparently of months' standing. The anastomoses around the 
knee-joint had been so disturbed by the double amputation 
that an accurate dissection was impossible. The upper and 
lower sural arteries were found wide open. 
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Case 2. — Man, white, aged 71. Diabetic gangrene of the 
right heel of six months' standing. The gangrenous process 
was extremely indolent and had remained stationary for at 
least two months. The patient suffered from great pain in 
the part. There was marked atheroma of all the peripheral 
arteries. The urine was loaded with sugar. 

Operation. — Under spinal anesthesia (stovain), an amputa- 
tion through the lower third of the thigh was made. The 
femoral artery at the point of section was blocked up with a 
firm organized clot of long standing. After the tourniquet was 
removed the flaps were completely dry. Not a single ligature 
was applied to any vessel except the femoral vein, which was 
wide open. In spite of this the flaps lived and tmited by first 
intention. Just a week after the amputation the patient passed 
into diabetic coma and died. 

Dissection. — 1. The femoral artery at the line of section was 
completely obliterated. 

2. The popliteal, below the origin of the upper sural arteries, 
was small but quite patent. It was patent as low down as the 
bifurcation into the anterior and posterior tibials. 

3. The posterior tibial was thrombosed and unable to trans- 
mit fluids. The thrombus was partially organized. 

4. The anterior tibial had a patent lumen along which fluid 
could be forced easily. It was atheromatous. 

Case 3. — ^Man, white, aged 63. Diabetic gangrene of the 
right big toe and the contiguous parts of the sole of the foot. 
The gangrene was of the dry variety and practically station- 
ary. 

Operation. — Amputation through the lower third of the 
thigh under spinal anesthesia (stovain). The femora] at the 
point of division was almost obliterated. It contained no clot, 
but the walls were very much thickened and the lumen was 
very small. After the tourniquet was removed only a very 
thin trickle of blood escaped from it. The terminal branches 
of the profunda femoris bled freely. 

Dissection, — 1. The popliteal below the origin of the upper 
sural and upper internal articular arteries had a fair- sized 
lumen much larger than that of the femoral. This continued 
patent as low down as the bifurcation. 

2. The posterior tibial was very atheromatous; its lumen 
was very small but fluids could be forced down it. 

3. The anterior tibial was unusually large, very atheroma- 
tous and calcareous and the lumen was seriously narrowed. 

RELATION OP FINDINGS TO THE CLINICAL SYMPTOMS 

It is interesting to analyze the pathologic findings 
and to link them as far as possible with the clinical 
symptoms presented: 
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The actual appearance of the gangrenous onychia 
in Case 1 had been preceded for at least a year by 
attacks of local ischemia^ shown by intense pain in the 
foot, cramps in the calf muscles and blanching of toes 
and foot. During this time it is probable that the cii*- 
culation along the posterior tibial was becoming seri- 
ously embarrassed on account of the advancing arteritis. 
The actual onset of gangrene seemed to result from 
traumatism after removal of the nail. Even then the 
process was exasperatingly slow, four months elapsing 
before the whole toe became gangrenous. During this 
period blood was still reaching the foot and outer toes 
along the patent anterior tibial. The latter days of 
the affection were attended with threatening gangrene 
of the outer toes. This condition probably coincided 
with the obliteration of the popliteal artery by clot, 
which prevented any blood from reaching the lower 
extremity except that passing between the anterior 
tibial artery below and the anastomoses around the knee- 
joint above. The path of the blood around the 
obstructed femoral and popliteal vessels must have been 
by way of the terminal branches of the profunda f emoris 
anastomosing with the upper sural and articular arteries, 
the latter with the lower sural and articular arteries, and 
these again with the anterior tibial recurrent branch. 
The path was so tortuous and the channels so narrow 
that a mere trickle of blood passed through, and as the 
case showed, gangrene was inevitable. 

Gangrene affected the soft tissues of the heel and 
part of the os calcis in Case 2. The posterior tibial 
artery was completely blocked. The anterior tibial was 
patent. 

In Case 3 the gangrene affected the big toe and a 
small contiguous part of the sole of the foot. Here the 
anterior tibial artery was unusually large although the 
lumen was narrowed. The posterior tibial was almost 
obliterated. 
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In either of these cases a high blood-pressnre and a 
full current of blood from above through the femoral 
and popliteal would probably have been suflScient to 
force the blood along the patent vessels to the extremity. 
But in each case the current from above in the femoral 
was obstructed. The femoral artery was totally oblit- 
erated in Case 2 and blood was reaching the popliteal 
by way of the profunda f emoris and the upper sural and 
articular vessels, thence passing into the patent anterior 
tibial. In Case 3, although a very small lumen was 
present in the femoral artery, the greater part of the 
blood passed into the popliteal and tibials by means of 
the same chain of anastomoses. It is evident that all 
blood reaching the tibials under such circumstances 
must carry so low a tension that the capillary circula- 
tion would be very sluggish, and sooner or later gan- 
grene would be inevitable. 

METHODS OF ASOEBTAIKING CONDITION OF ABTEBIE8 

From the study of such cases the query naturally 
arises. Have we any means of finding out the exact 
pathologic state of either the anterior or posterior tibial 
arteries, as to the presence of atheroma and their respec- 
tive capacities as carriers of blood ? There are no abso- 
lutely accurate methods. Much must be a matter of 
surmise. The position of the gangrenous area, as of the 
heel pointing to obliteration of the posterior tibial artery 
in Case 2, or gangrene spreading along the plantar 
aspect of the foot while the dorsum is free, or vice versa, 
may be a valuable aid. Roentgenoscopy would enable 
us to picture the calcification of the arteries, but we 
often find the lumen of such arteries absolutely patent. 

It is impossible to use pressure on either of these blood- 
vessels near enough to their origin to enable us to find 
out whether the circulation of the limb is carried od 
by one or the other or by both equally. Either vessel 
can be compressed just above the ankle and a certain 
degree of information obtained. It would be diflBcult, 
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however, to apply accurate pressure above the upper 
malleolar branches, a necessary precaution if we wish to 
cut off all connection between the two vessels. 

Can we find out whether the popliteal artery is patent? 
In Gases 2 and 3 the popliteal artery was patent 
although the femoral artery, at the site of amputation, 
was practically obliterated. 

As described earlier, by driving all blood from the 
limb and putting pressure on the femoral artery in 
Hunter^s canal before the tourniquet is released from the 
upper part of the thigh, the competence of the collateral 
circulation can be determined beforehand. This method, 
however, is a test of the collateral circulation as a whole 
and gives us no idea of the competency of its various 
factors. Blood may reach the toes, without passing along 
the popliteal artery, by way of the profunda, the upper 
sural and articular branches, the lower sural and artic- 
ular and the tibials; and in the cases of popliteal 
aneurysm this is the usual path. In cases of atheroma 
it is probable that the popliteal artery remains open 
for quite a long period to meet the exigencies of the 
occasions as in our Cases 2 and 3. 

At the present time we can only make a shrewd guess 
at the exact pathologic state of the blood-vessels, and on 
this account the treatment of actual and impending gan- 
grene of the lower extremity is unsatisfactory. 

CONCLUSIONS 

The question of amputation is a knotty one to decide^ 
both as to time and as to location. The plan of waiting 
is satisfactory as a rule, provided one is prepared to 
deal radically with the case if it does not halt. I am 
firmly convinced that the empiric rule of the old sur- 
geons is based on 'correct principles : ''Avoid amputation 
if possible, but if it is inevitable amputate high, that is, 
through the lower third of the thigh.'' 

When careful dissections of the arteries are made, 
marked atheromatous changes will be found invariably 
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in one or both tibials and in the popliteal and femoral 
also. As it is impossible to be absolutely certain as to 
the patency of these vessels, the risk of amputating 
through tissues supplied by diseased arteries is too great 
to be encountered. We can assume as a probable cer- 
tainty that one or botii tibials is obliterated or seriously 
obstructed; consequently amputation of the leg is to 
be shunned. Although in many cases the popliteal artery 
is patent and forms the main channel by which blood is 
carried from the upper anastomotic channels to the 
tibials (the femoral often being blocked, as in Case 2), 
it is unsafe to trust the future of an amputation stump 
(say of a knee-joint disarticulation) to such a pre- 
carious blood-supply. 

It is much safer to amputate through the lower third 
of the thigh where the flaps are well nourished. At 
this level, even in cases in which the main femoral trunk 
is obliterated, the flaps are usually well supplied with 
blood derived from the muscular trunks of the profunda 
femoris. 

3224 Broadway. 

ABSTRACT OF DISCUSSION 

Db. Chables W. Allen, New Orleans: I have been inter- 
ested particularly in the Matas hyperemia test and the Matas 
aluminum band, having worked them out with Dr. Matas. 

Db. W. W. Gbant, Denver: It seems to me that two or 
three points are of very great importance in the discussion 
of this paper. First in importance is the point of amputation, 
or I should say, the degree of amputation that should be done. 
I recognize the fact that it is customary to amputate at as 
high a point as possible in case of gangrene of the foot or 
leg, if it is desirable to amputate at alL In cases of moist 
or wet gangrene due to infection, one should not wait for 
the line of demarcation. To amputate is the only thing to 
do in these cases. Ordinarily this is true of idiopathic gan- 
grene but not of senile gangrene. I think that we ought to 
conserve as much of the limb as possible. The age of the 
patient and the etiology of the gangrene, whether it is due to 
infection or trauma, must always be considered in determining 
the question of amputation. I do not think that in cases of 
trauma of the foot, causing gangrene, we are justified in 



Digitized by VjOOQ IC 



89 

amputating above the knee. We ought to leave enough of 
the leg below the knee so that the patient will have a good 
stump for an artificial limb. That is a matter of great 
importance to laboring men. In fact, it is a matter of a 
good deal of importance at any time whether or not we 
should amputate above the knee in any case short of total 
death of the tissues due to infection of the leg below the 
knee. Ordinarily we can rely on the blood-vessels to produce 
in time a collateral circulation that will maintain the integ- 
rity of the remaining portion of the limb or a good part 
of it. In cases of hemorrhage or damaged blood-vessels, 
one should amputate in the absence of gangrene. In the 
acute infections with gangrene, one should also amputate. 

Db. J. E. Thoicpson, Galveston, Tex.: My remarks were 
intended to apply to gangrene from disease, namely atheroma. 
I find it difficult to make up my mind when and where to 
amputate. I have known of three amputations done, one at 
the ankle, one below the knee and the third at the middle 
of the thigh. I shall hesitate still more and more about 
performing an amputation telow the knee until I am abso- 
lutely certain about the condition of the vessels, which at 
present I am not. 
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Almost incredible progress has been made in surgery 
during this wondrous age. The amplification of its 
uses would be a source of consternation even to our 
immediate forefathers. 

The ever-widening scope of diseased conditions ame- 
nable to the beneficences of surgery has brought into 
requisition a large number of men and a high degree of 
excellence. No vocation, in fact, demands a higher 
type of endowment than that of the surgeon. 

Can there be any more brilliant achievement than the 
conquering of the inveterate sufferings, the fatal 
wounds, or the deadly diseases that lie ensconced in the 
intricate and almost inaccessible recesses of the human 
body? It is a hazardous invasion and requires the 
utmost skill and intrepidity. Any man who has the 
capabilities and varied faculties that go to make a suc- 
cessful surgeon could so much more easily succeed in 
some other avocations. He must be a great scientist 
and a great student whose studentship must continue. 
Finney has well said: "The science of surgery will 
always overshadow the art, and unless one is well- 
grounded in the principles of true scientific surgery, it 
must degenerate into something of a trade or a sort of 
sleight-of-hand performance.'' When the arduous scien- 
tific side is mastered, the surgeon must also become a 
great artist. In pure art all that is essential is the 
spark of genius. Application does the rest. The sur- 
geon in addition to being a scientist must needs be a 
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highly trained technician. Above all there should be 
the great heart and impulses of the man. 

Celsus^ the illustrious Roman, declared that a sur- 
geon should have a firm and steady hand, a keen eye, 
and the most unflinching courage, which can disregard 
alike the sight of blood and the cries of the patient. 
This applied to the physical and temperamental needs 
of the man during the infliction of great pain on the 
conscious patient. 

Now we have blessed anesthesia by which *^the fiercest 
extremity of suffering has been steeped in the waters of 
oblivion and the deepest furrow in the knotted brow of 
agony, has been smoothed away forever.^' (Oliver Wen- 
dell Holmes.) Surgery is concerned not only with 
grave wounds and injuries, but with myriads of dis- 
eased conditions, from those of the new-born babe to 
those of extreme old age. Women and children are 
especially in need of its beneficences. The surgeon 
should, therefore, be a man of the broadest and tenderest 
sympathies, and one whose kindliness and gentleness 
are unfailing. *TBe ye wise as serpents, gentle as doves.'' 
The era of extreme delicacy in the handling of tissues 
and gentleness of manipulation has come. These are 
perhaps after all the most important principles of anoci- 
association. 

Can any one fathom the responsibilities of the sur- 
geon ? There is scarcely a time in his busy life when he 
is not confronted with some exceedingly disquieting and 
all-absorbing case, and no long space of time but meas- 
ures some appalling disaster that embitters the great 
service to which his life is consecrated. That great and 
sound man, Maurice Bichardson, whose recent death has 
bereaved not only New England, but the entire guild 
of surgeons throughout the world, measured up more 
than any man of his time to the enormous responsibili- 
ties of a surgeon's life. He said in all sinceriiy: 
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The surgeon reviewing his active years of practice cannot 
but be impressed by the responsibilities of his profession. 
He recalls the frequent misgivings with which, on the strength 
of his fallible opinion, he has advised and performed opera- 
tions; the excitement of a critical operation and the deep 
breath of thankfulness when he has succeeded in averting 
some grave complication; his forebodings become realities; 
the too often useless struggle against overwhelming odds; 
the distressful death; the severe self-criticism and biting 
regrets. And is not the surgeon, appreciating his own unfit- 
ness in spite of years of devotion, in the position to condemn 
those who lightly take up such burdens without preparation 
and too often without conscience? 

The first great requirement of the surgeon is a eon- 
science. It should be his constant mentor and the great 
arbiter of those momentous decisions which come daily 
to those who combat disease and death and whose eflEorts 
are so far-reaching in the preservation of life and in the 
science of humanity. 

In no spirit of vaingloriousness be it said that Ameri- 
can surgery at its best represents the very highest type 
of that art in the civilized world. The surgeons of this 
country, who are in their prime to-day, represent the 
pioneers of the new surgery. They are the first genera- 
tion of men who were educated in the antiseptic era. 
Their experience has been unprecedented. Much of the 
newer work has been created by them and has practi- 
cally all been evolved since their student days. They 
have been pathfinders. They have had all of the hard- 
ships of the early settler. Ambition, resourcefulness, 
hardihood, adaptation and a devotion worthy of their 
great calling have made of the active and seasoned men 
of to-day the brilliant, but practical, intrepid and cau- 
tious American surgeons. Taught in the hard school of 
experience, is it not the duly of this courageous band 
to plan for the education of the future surgeon? Has 
not the time come in the evolution of our art when cer- 
tain requirements should be made; certain qualifica- 
tions demanded; certain training prescribed to the end 
that loftier ideals may be established, more perfected 
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and eflBcient work accomplished and for the fame of 
American surgery an inextinguishable lamp be lighted? 

There is no denying that much of the surgery being 
done is extremely ill-advised and miserably executed. I 
am keenly alive to my own shortcomings, and in spite 
of a fair degree of opportunity and a number of years 
of more or less diligence, realize how far short I fall of 
the ideals herein to be expressed. My house is one of 
such complete transparency that I hesitate to cast a 
stone. The criticisms, however, are intended as purely 
constructive. 

The increased amount of operative work at this day 
and the ready acquiescence of individuals who know 
what has been accomplished enables many general prac- 
titioners untrained in surgery and many young men 
without the leavening experience of general practice to 
essay the perilous r81e of the surgeon. 

Hospitals make the same preparation for all operators 
alike. With aseptic precautions and rubber gloves 
many men are able to invade the abdominal cavity and 
tissues within the body without actually destroying the 
life of the patient. The mortality, while very much 
greater than it should be, is not absolutely forbidding, 
but the morbidity is really incalculable and the results 
are often valueless if not permanently disabling. Com- 
paratively benign invasion of structures is only the 
beginning of surgery. Any house surgeon should be 
able to do this. Cure with a minimum of risk and a 
maximum of results should be the end and aim. As 
Finney has said "None knows better than the experi- 
enced surgeon how far-reaching are the possibilities for 
good or evil lurking behind every surgical procedure.^' 
Therefore, the indication should be exceedingly clear, 
the need great and all of the safeguarding and exacting 
conditions fulfilled. The unnecessary operation is the 
crying shame of present-day surgery. These are per- 
formed by the operator, not by the surgeon.. There is 
a vast distinction between an operator and a surgeon. 
There are many of the former but few of the latter 
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class^ comprehending as it does men of saneness, probity 
and judgment. How di£Beult is the acquisition of sur- 
gical judgment! Judgment is the queen of mental 
attributes in the ordinary affairs of life; but how all- 
fanportant and responsible is the exercise of that judg- 
ment^ even if acquired, when brought to bear on the 
health, the limb and life that is so trustingly and confi- 
dently placed in the hands of that man who alone can 
restore it! 

Would that another Senn could arise and rebuke us 
for our furore to do surgery. It would indeed require 
the stentorian voice of a great leader to stem the tide of 
the unnecessary surgical operations of our day. Is it 
not a castigation when a humorous periodical says, '^f 
you go to the doctor^s oflBce sufficiently often, you will 
be operated on P^ This is the result of many contribut- 
ing factors; bad judgment, inexperience, an overween- 
ing desire to do surgery, the ease and facility with which 
all of the drudgery can be avoided in the hospital, the 
surgical exploitation of the neurasthenic and, lastly, let 
it be sorrowfully said, the commercial spirit which has 
raised its hydra head in all its monstrousness among 
us. Would that it could be cast out ! It must be ! yea, 
it will be, and largely by the individual and united 
efforts of the members of the Section on Surgery of the 
American Medical Association. 

Nebraska has passed a law making it a penal offence 
for a conmiission to be offered or accepted, or for fee- 
splitting to be practiced in any form. Every state 
should have such a law, unless the profession can dean 
its Augean stables within its own ranks. 

The most dangerous operator is not the enthusiastic 
beginner, because he will learn ; not the antiquated back 
number, because he will die; but it is the occasional 
operator, the general practitioner without special train- 
ing and the young man whose only preparation consists 
in the ordinary undergraduate work of the average 
medical college. 
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As the Nestor of surgery in this country^ Halstead, 
that great teacher^ has said, in his memorable address 
on 'TDhe Training of the Surgeon/' the interne ''suffers 
not only from inexperience, but also from overeicperi- 
enee. He has in his short term of service responsibili- 
ties which are too great for him; he becomes accus- 
tomed to act without preparation and acquires a confi- 
dence in himself and a self-complacency which may be 
useful in times of emergency, but which tend to blind 
him to his inadequacy and to warp his career/' 

Unfortunately, a great deal of serious surgery is 
attempted by men with the most meager opportunities 
and the frailest ability. It is as cheap to prepare to be 
this kind of a surgeon as to follow any other line of 
medicine and it is attractive not only to the purely 
ambitious, but to the avaricious. It is not a question 
of the patient's well-being, but the commercial value of 
the patient; one might almost say the commercial value 
of human life. 

It is an exceedingly difficult matter for any one of 
us to appreciate our limitations. Is it not a fact that 
the surgeon in one field who takes cases in a remote 
field with which he is not familiar is more guilty than 
the practitioner who occasionally does some simple form 
of surgery, although not quite so well trained to do it 
as the surgical specialist? 

Dr. Stuart McOuire has said, ''No conscientious sur- 
geon should undertake an operation without asking 
himself whether he has the skill to do the work satis- 
factorily." 

The great middle class are the greatest sufferers from 
surgical delinquencies. The poor are safeguarded by 
their poverty, which necessitates their going to the 
charity clinics. These are as a rule competently manned. 
The rich are protected by their knowledge and culti- 
vated habit of seeking the best. It is the large middle 
class, who are able to pay moderately for what they get 
and who think one doctor is about as good as another, 
that get the most indifferent service. 
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The multiplication of the email hospitals in the 
smaller cities and towns has undoubtedly ministered to 
many sufferers in a satisfactory manner. After all, the 
size of the town does not matter, but the size of the 
man does. If one man in a community can by natural 
aptitude, innate ability and good training establish or 
be put at the head of a well-ordered hospital, the char- 
acter of the work will be high. Such a man will com- 
mand the cooperation of his confreres. It is a distinct 
mistake, however, to encourage four or five men in a 
town where there are from six to twelve practitioners to 
believe that each one can do the surgery that may come 
to him. They do not or cannot have a sufficient number 
of serious cases to make them all competent, even grant- 
ing they have the ability and previous training. It is a 
mistake for a young man to go out with his one yearns 
experience in hospital work and give out the statement 
on his cards and otherwise that he is to do surgery 
exclusively. If young men are permitted to enter sur- 
gery without experience or training and to say that they 
will displace their elders, still other young men will 
come on and displace them, so whether the surgical 
work comes early or late it will last only for about the 
same period of time. The objection to adequate prepa- 
ration on the ground that the surgeon will be an old 
man before he starts is not valid. 

As Halstead says: 

The faults of our system of educating surgeons begin almost 
at the bottom and continue to the very top. I am considering 
only the training of the best men, those who aspire to the 
higher career in surgery. On graduation they become hospital 
interns, but their term in the hospital is only one and a half, 
occasionally two years, only a little longer than the term of 
hospital service required in Germany of every applicant for 
the medical degree, and not so long, on the average, as that 
required of each medical graduate of the Univer^ty of Tokio. 

The foundation for improved conditions in our pro- 
fession must be in more efficient education. In less than 
ten years the Council on Medical Education of the 
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American Medical Association has done a prodigious 
work. The Council found that in this country there 
existed 166 medical colleges, which was one less than 
existed in the remainder of the civilized world. As a 
result of the investigation, classification and publica- 
tion of the work of this council, sixty-five of these col- 
leges have been merged to make stronger ones, or have 
become extinct. Many of this latter type were a dis- 
grace. There are about 112 medical colleges in the 
United States now. When we realize that there are 
only twenty universities in the German Empire, it is 
obvious that in America we have an oversupply, and a 
further reduction, in the light of modem educational 
demands, is inevitable. Already the large majority of 
low-grade colleges are not fully recognized by some 
twenty-four state licensing boards. 

Stupendous improvements have been made. The 
four-year course is imiversal. A four-year high-school 
course is the minimum requirement for entrance. All 
of the better colleges have adopted in addition a pre- 
medical year of chemistry, physics, biology and a mod- 
em language, which goes into effect in January, 1914. 
Thirty-two medical colleges require as a minimum for 
entrance two or more years of college work in addition 
to the four-year high-school course. There will not be 
an increased college requirement, because that would 
keep the man too long and he should not be over 24 or 
25 years of age when he begins his life work. 

The next and much-needed advance is the compul- 
sory or fifth year spent as a hospital intern. The coun- 
cil on education is now preparing data for this work. 
While the council has, of course, no legal function, still, 
if it can do the investigative and standardizing work for 
the hospitals in this country that it did for the medical 
colleges, it will do great good. In connection with the 
Council, the Carnegie Foundation for the Advance- 
ment of Learning signified its willingness to help. A 
munificent endowment has been set aside for thij work. 
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It will consist of an intensive inyestigation of the hos- 
pitals in the thirty-five most populous centers, together 
with the inspection of all the hospitals in this country. 
They will be classified somewhat similarly to the col- 
leges. The basis of classification being the number of 
beds, the amount of endowment or appropriation for 
their support, the equipment and laboratory facilities, 
the methods of organization and willingness to furnish 
proper training for medical students. At present there 
are a total of about 3,000 interns. The combined grad- 
uating classes equal about 4,500 students. This still 
leaves about 1,500 graduates for whom hospital intern- 
ships should be provided if the internship year becomes 
compulsory. As about 1,400 hospitals, having approxi- 
mately 3,500 beds, have no interns, it seems that this 
matter could be easily arranged. I have referred to this 
matter only from the internes standpoint, but It is 
apparent that the good accruing to the hospitals them- 
selves, the general uplift from more detailed informa- 
tion as to their needs, and a constructive policy for 
betterment are benefits almost incomparable. 

Even now over one-half of the high-grade colleges 
placed 70 per cent, of their graduates in hospital posi- 
tions last year. Some such arrangement as withholding 
a license to practice until after the hospital year has 
been satisfactorily completed would be very desirable. 
Let final examinations occur at the end of the fourth 
year, but licensure should not be completed until the 
hospital service is finished. 

Every hospital should require the most promising of 
the interns to continue their service into the second or 
third year as house surgeons. This not only gives the 
capable man longer training, but also is a protection 
when the house staff changes; it is a great help to the 
new interns; a stimulus to their best efforts and the 
only way to keep up the traditions, methods and esprit 
de corps. Whenever possible the large hospitals should 
inaugurate the system of having a resident surgeon. 



Digitized by VjOOQ IC 



99 

choosing the exceptional man, whose tenure should be 
indeterminate. This increased opportunity for surgical 
training and the prolonged inspiration of his chief 
would afford the best of facilities for a great surgical 
career. 
Quoting again from Halstead : 

It is a grave mistake, it is a shame, to check suddenly the 
advance of these superior young men, who are tense with 
enthusiasm, who rejoice in the work to which they hope to 
he able to dedicate their lives. It is from these men, we 
must not forget, that our teachers of surgery are made. 

The foundation in Washington last month of the 
American College of Surgeons, which has for its pur- 
pose the elevation and standardization of surgery for the 
benefit of the profession and the protection of the people 
by the granting of a fellowship to all men whose sur- 
geonship is established and the conferring of the title 
P. A. C. S., which will indicate to the public and the 
profession that its possessor is well qualified to practice 
this branch of the profession as a specially, seems to give 
form to the movement for increased requirements and 
the maintenance of a higher standard. The college is 
to be independent of all societies, continental in scope, 
democratic in spirit and eventually to comprise all of 
the men in the United States and Canada who are prop- 
erly qualified and so to designate them. 

It is to be presided over by a board of governors, 
elected by the college. A board of regents, chosen by 
the governors, acting as trustees, will from time to time 
establish requirements for the granting of fellowships. 
All surgeons of prominence having had five years in the 
practice of surgery, or one of its specialties, who are of 
unquestioned moral character, measured by the standard 
of the college, and who are vouched for by the commit- 
tee on credentials, are eligible to fellowship without 
examination. 

.Ultimately, the college will formulate prescribed 
requirements, with examination, for the younger men 
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who are candidates for the fellowship. Already the 
founders represent every large city in America; all of 
the medical universities; all of the general and special 
surgical societies; all of the important hospitals and 
clinics, and a large number of independent surgeons 
throughout the continent. 

It seems that this movement is of transcendent 
importance. If all of the good men who are properly 
qualified become Fellows of the American College of 
Surgeons, and those who morally and educationally are 
unfit to do surgery are not accepted, it will be a crystalli- 
zation of the high ideals for which the American Medi- 
cal Association has always stood. 

Every man who expects to practice surgery as a spe- 
cialty should be required to act as chief assistant to a 
master surgeon for at least three years, and better five. 
It will be objected that this is too long, but the goal is 
not for those who soon weary of study and protracted 
preparation. Apprenticeship is far more essential in 
surgery than in any of the arts in which it is universal. 
A man is obliged to act as apprentice a specified num- 
ber of years before he is allowed to pilot a lumber scow. 
Who asks to see the pilot's license when a surgeon is 
needed to pilot the frail bark of life through the treach- 
erous "waters that separate the island of Time from the 
mainland of Eternity^'? 

We need a system of requirements and a course of 
training, and they surely will be realized, that will make 
of the first youths of our land what their abilities and 
ambitions entitle them to be, will attract to surgery the 
very best material and will make of the rank and file 
well-equipped and conscientious surgeons. 

As suggestive the following outline of requirements is 
formulated : 

1. A full four-year medical course in a high-grade medical 
college or university, leading to the degree of M.D., after ade- 
quate high-school and the special one-year premedical science 
course in college. It is especially desirable that, in addition to 
thorough fundamental and laboratory training in anatomy, 



Digitized by VjOOQ IC 



101 

physiology, pathology and bacteriology, such Bchoola provide 
ample, practical inBtruction in dispensary and ward classes in 
medicine, surgery and the specialties, with practical midwifery 
and post-mortem work. 

2. Compulsory hospital internship in a good general hos- 
pital, with adequate Laboratory facilities, for at least one year 
and if possible two years. 

3. Certain high-grade colleges maintaining or controlling 
exceptionally good hospitals should be encouraged to give a 
one-year graduate course in surgery after two or more years' 
hospital work, or after three to five years of general prac- 
tice leading to the degree of master of surgery, which in 
addition to practical hospital work should thoroughly teach 
gross pathology, operative surgery on the cadaver, perfected 
technical work on the viscera of slaughtered animals, and 
experimental surgery on the lower animals. The student 
should be brought into close touch with the research labora- 
tory. This would fill a great want. So many well-prepared 
and ambitious young men after being in practice for several 
years and doing some surgery with more or less success, are 
anxious and clamorous to take additional work, to which they 
are willing to give the required time and for which they are 
willing to pay. They importune many individual surgeons 
to take them as private assistants. The strictly postgraduate 
schools have been of considerable value to such men, but as 
a rule the courses are not long enough. 

4. In addition to a compulsory hospital internship before 
licensure, a specified number of years of general practice, or 
extra years in a hospital, should be required of those who 
would make sui^ry a specialty. No man can become a good 
surgeon without the illuminating experience of general 
practice. 

6. Before taking up surgery, a man should be required to 
serve at least three years as assistant to an established 
surgeon. f 

6. The requirements need not be quite so exacting for the 
aural or ophthalmic surgeon, but should embrace as a mini- 
mum at least two years' hospital work, one year in general 
and one year in special work, the latter to follow at least two 
or three years in general practice. 

7. It would seem desirable that a prescribed course of study 
and training somewhat in conformity with the foregoing 
should be followed by examination and conferring of a dis- 
tinctive title to distinguish the surgeon from the internist. 

8. The establishment of certain legal requirements for the 
practice of surgery, to be enacted into a uniform state law, 
or if possible into federal law, providing for special examina- 
tion and licensure. Such a law was introduced into the 
niinois legislature at its last session and embodied most of 
the suggestions herein set forth. 
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In the making and maintaining of a high degree of 
snrgeonship^ the value of trayel and studying the work 
of the great clinicians of our country, as well as those 
of Europe, cannot be too forcefully urged. Kocher has 
been the traveler of Europe, and the "men who have the 
greatest clinics of America are themselves the greatest 
observers of the work of others. 

The obligation of the profession in medicine, as well 
as in surgery, is a very sacred one. It must be our con- 
stant endeavor, by the imwritten laws of custom, by the 
force of speech, by ethical regulation in the profession, 
by educational betterment and by statutory enactment, 
to safeguard the traditions and ideals of the profession 
and fulfil our highest obligation in caring for the lives, 
the health and the happiness of the people of thia 
country. 

148 Eighth Avenue North. 
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INJECTION OF BOILING WATEB IN THE 
TBEATMENT OF HYPEBTHYROIDISM 



MILES F. PORTER, A3L, MD. 

Sorgecm to Hope Hospital, Profewor of Surgery in the Indiana 

Unlyerslty School of Medicine 

FOBT WATNE, UfD. 



Accepting the theory that the symptom-complex shown 
in exophthalmic goiter wets best explained by an hyper- 
activity of the thyroid-gland cells and having had some 
very satisfactory experiences in the treatment of angi- 
omas by the injection of boiling water as first advised 
by Dr. John Wyeth of New York, it occurred to me 
that the injection of boiling water into the hyperactive 
thyroid gland might prove a safe and efficient remedy 
in exophthalmic goiter. 

I first suggested the treatment at the St. Lonis meet- 
ing of the Southern Surgical Association in December, 
1908. In 1909 experiments were made for me on three 
dogs by Drs. C. G. Beall and H. K. Mouser. These 
experiments seemed to show that the treatment was safe 
and that the injections of boiling water would destroy 
both normal and goitrous gland tissue. 

On this basis I commenced the treatment. Up to 
date the treatment has been used chiefiy in three classes 
of cases: 

1. Those in which the patients were too sick to make 
safe surgical risks. To this class should be added cases 
of diving or substernal goiter, the removal of which 
would be extra hazardous. 

2. Those in which the patients presented mild 
symptoms. 
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3. Those in which the patients refused major surgical 
procedures. In this third class was one patient who had 
had a partial thyroidectomy. 

Up to the present writing; I have treated over twenty 
patients, representing in all over one hundred injections. 
The quantity injected at each point varied from 40 to 
230 minims. From one to three injections were given 
at each treatment. The largest quantity injectecl at 
one treatment was 660 minims, equally divided between 
the isthmus and the right and left lobes. The greatest 
number of injections given any one patient was eleven. 

In addition to this clinical study, I had further experi- 
ments made on the dog by Dr. Gatch of the Indiana 
University School of Medicine, and, in our own labora- 
tory and that of Dr. B. W. Bhamy, I have had sections of 
human thyroids studied immediately and some weeks 
after injecting them with boiling water. The labora- 
tory and clinical studies above referred to form the basis 
of this paper and will be published with it. 

The injection of boiling water into the thyroid gland 
is a safe procedure. This statement is based on the 
more than one hundred injections (varying in size from 
40 to 230 minims each) that I have given myself and on 
the further fact that I have learned of no untoward 
effects from others who I know have tried the treatment 
and who were requested to report to me. 

On one occasion I injected by mistake hot air or 
steam. On another occasion it was noted that the few 
drops of water left in the syringe were colored with 
blood and a hematoma followed this injection but caused 
no trouble (see Case 12). 

The immediate effect of the injection is destruction 
of thyroid tissue and colloid. A further destruction of 
thyroid cells occurs as a result of the formation of 
fibrous tissue consequent on the injection. (See Figures 
1, 2, 3, 4, 5 and 6 and the reports of Gatch, Edlavitch, 
Rhamy and Beall.) 
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Fig". 1 (Dog No. 1). — Section of thyroid removed immediately 
after hot water injection, showing extensive destruction of the 
thyroid tissue. In places the epithelial cells are entirely destroyed, 
leaving nothing but a connective-tissue network. The colloid has 
been in large part dissolved and where not completely dissolved, 
it has been so altered that it no longer takes the eosin stain well. 
This figure and Figures 2 and 3 were drawn with camera lucida, 
Leitz obj. 6, oc. 3. 
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Fig. 2. — Dog*8 thyroid. Section made from point somewliat 
removed from site of injection, showing absence of colloid and a 
separation of the cells from the basement membrane. 
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Fig. 4 (Dog 3). — Killed eight weeks after injection of thyroid 
with hot water. Gland removed and sectioned. Note the great 
amount of fibrosis and small amount of colloid. 
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Fig. 6. — Case of exophthalmic goiter in female, aged 35. Thyroid 
was removed, and soon thereafter the gland was injected with 
about 200 minims of boiling water. Microscopic examination of 
the part thus treated shows some necrosis of the epithelium here 
and there, with absence of the colloid substance In some of the 
alveoli and loss of its staining characteristics in others. Many 
of the alveoli are distended, and the interstitial connective tissue 
is slightly edematous. (B. Si. Edlnvltch.) 
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These laboratory findings are corroborated by the clin- 
ical observation that both the symptoms and the size of 
the gland continue to decrease, as a rule, for some days 
after the injections are given. 

With the aid of local anesthesia in the skin at the 
point of puncture, there is no pain from the puncture 
or the heat. The discomfort produced by the treatment 
is usually negligible and consists of a feeling of disten- 
tion in tiie gland and pain running up the back of the 
neck to the occiput on the side of the injection. On two 
or three occasions this pain in the head was quite severe. 
Usually it passes away in a few minutes, but in one 
case (Case 4) it was thought well to give a dose of 
phenacetin and caffein after one of the treatments, 
though there was no unusual pain following later injec- 
tions. In Case 2 there was an unusual complaint of pain 
"all over the head/^ but it subsided in a few minutes. 
Of the twenty-two patients herewith reported one (Case 
13) had carcinoma and was injected to check the hem- 
orrhagic discharge and with the hope that the growth 
might be checked somewhat. One patient (Case 14) 
was given one injection of 100 minims without benefit 
and it was subsequently determined by her physician 
that her symptoms were not the result of hyperthyroid- 
ism. This leaves us with twenty cases of hyperthyroid- 
ism treated by this method to the exclusion of all other 
treatment, save that in three cases rest in bed was con- 
tinued for a time, the patients being unable to be up 
when the treatment was begun. 

Of these twenty cases in one case the result, after 
one injection, is unknown. In one (Case 19) the symp- 
toms are improved, but there is no change in the size 
of the goiter. This patient is still under treatment. 
Thirteen patients were so much improved as to be able 
to perform their ordinary duties, and are now doing 
so well that they consider further treatment unneces- 
sary. One patient had the right lobe injected three years 
after removal of the left, for headache and pain in stom- 
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aeh. She now considers herself well and there has been 
no farther enlargement. In one patient (Case 22^ a 
patient of Dr. Dnemlings) the pulse was so rapid^ weak 
and intermittent as to make an accurate count almost 
impossible. One injection reduced the pulse to 84 per 
minute with a marked improvement in the general con- 
dition and the patient left the hospital without further 
treatment. 

Four patients were cured. This term is used rela- 
tively. As nearly as is possible to do so, only those 
patients have been pronounced cured who show no signs 
of continued hyperactivity of the thyroid. In Case 6, 
for instance, the heart and eyes of the patient were per- 
manently damaged before treatment was begun. With 
the injections this patient regained her normal weight, 
the menses returned after they had been absent for six 
months and she slept and ate well. Now a thyroidectomy 
was done for cosmetic purposes. The additional improve- 
ment after the thyroidectomy was slight. 

One of the patients designated as cured (Case 20) 
had a miscarriage during the writing of this paper. It 
is possible if not probable that this miscarriage indicates 
some hyperthyroidism still present and another injec- 
tion might be of benefit, though the patient considers 
herself well. It should be added that the mental symp- 
toms in this case were very prominent, amounting to a 
mild insanity. 

Of the cases which resulted in cure one was of the 
extremely severe type, one severe, and two were moder- 
ately severe as judged from the physical signs. Time will 
not permit a complete analysis of all the cases reported 
here, but I wish to say that I have been careful, and that 
if any error has been made, it is on the side of conserva- 
tism. In a former paper reference was made to the fact 
that the injections produced adhesions of the capsule to 
surrounding structures, and that these adhesions might 
interfere in case thyroidectomy were done later. Pur- 
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ther experience has shown that there will be little or 
no trouble from this source if the injections are made 
with a small needle and well into the center of the gland. 

On several occasions it was noted that during a treat- 
ment, that is to say, for instance, after the first injec- 
tion in a case in which three were given at a treatment, 
the pnlse wonld drop markedly before the completion of 
the treatment. One wonld expect a nervous patient to 
show a rise in the number of pulse-beats in anticipation 
of the treatment and a similar fall after the treatment 
was finished, but a decided fall in the pulse-rate during 
the treatment struck me as an interesting fact, and it 
is recorded merely as such without any attempt at expla- 
nation. 

It has been noted that some injections seem much 
more effectual than others of equal size and temperature. 
This is interpreted to mean that in some cases the hot 
water gets into parts of the thyroid that are very active 
and in some into parts relatively inactive. 

TECHNIO 

No special syringe has been devised for the treatment 
I have found a large all-glass graduated syringe the 
most convenient.' In my first cases I used ordinary anti- 
toxin syringes. The glass barrel prevents one from 
injecting air, and the more water the syringe holds the 
less rapidly it loses heat when filled. Having the plunger 
and barrel of the syringe both made of glass prevents 
binding or breaking from unequal expansion^ both of 
which annoyances are apt to occur when barrel and 
plunger are made of different materials. It is better 
to have the needle long and rather fine. I boil the 
syringe by the side of the patient in the water to be 
used for injection and keep the water boiling until the 
treatment is finished. The heat is furnished either by 
an alcohol lamp or a Bunsen burner. When more than 
one injection is given at a treatment, the syringe is 
reboiled after each injection to insure having the water 
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enter the gland as near the boiling point as is possible. 
The syringe is handled with the aid of a long pair of for- 
ceps, the points of which are also heated, and a piece 
of sterile gauze or muslin. 

The skin, after being cleansed, is anesthetized with 
SchleicVs solution by producing a small wheal at the 
points where the needle is to be inserted. 

Care is taken to avoid the large superficial veins and 
the injection should be deposited inside the capsule. 
With a long needle different areas may be injected 
through the same skin puncture by partly withdrawing 
the needle. In this way both right and left lobes and 
the isthmus may be injected through one skin puncture 
made in the center of the neck. The needle is first 
thrust well into one lobe and the water thrown in, then 
the needle is partly withdrawn and the proximal part 
of the same lobe and isthmus injected, now the needle 
is withdrawn from the capsule but not from the skin and 
inserted into the opposite side of the gland, which is 
injected as was the first. 

Frequently it may be better to make separate skin 
punctures for each injection. The position of the point 
of the needle should be changed only by withdrawing 
it partially and by withdrawing and reinserting it in 
the direction desired. To change the location of the 
needle point by swinging it through the substance of 
the gland might give rise to troublesome hemorrhage. 

After the treatment is finished the needle punctures 
are covered with gauze wet in alcohol for a few min- 
utes. This is all the dressing needed. The needle 
punctures leave no noticeable scars if one is careful 
not to let the needle lie on the skin. My patients have 
been requested to remain lying down for a half hour 
or an hour after each treatment, but some have arisen 
and left the hospital within fifteen minutes with no 
untoward results. 

There can be no serious objection to making a small 
incision down to the capsule and inserting the neeJle 
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under guidance of the eye. This would perhaps be the 
procedure of choice in very small and certainly in diving 
goiters. This method has been used in dogs but not as 
yet in the human subject, though I mean to use it in the 
first case in which it seems wise to do so. 

The immediate effect of the injection is to increase 
the size and density of the goiter. There is also a tem- 
porary rise in the temperature of the gland which can 
be appreciated by the hand when a moderately large 
quantity is injected. Later on the gland diminishes in 
size and in some cases becomes unappreciable. The 
improvement in symptoms is prompt, being marked 
usually within twenty-four hours after the treatment. 
It has been noted, however, that the improvement con- 
tinues to progress for a week or two weeks. This is 
thought to be due to the fact that the connective tissue, 
which is caused by the injection, puts gland-cells not 
immediately affected by the hot water out of commission 
by incorporation and compression (Figs. 4 and 5). 

On the basis of these observations, it is thought better 
to allow an interval of at least a week to intervene 
between the treatments to avoid too great destruction 
of the gland. 

My observation in about twenty cases, in which this 
point was carefully noted, leads me to believe that the 
injections always cause a decrease in the size of the 
gland. However, the treatment has never been given for 
this purpose alone. Quite frequently after partial thy- 
roidectomy the remaining portion of the gland enlarges 
with or without symptoms of hyperthyroidism. In such 
cases I think the injection of hot water will prove of 
service. Case 3 is one in point. 

The facts seem to warrant the conclusions that the 
injection of boiling water into the thyroid is a safe and 
eflBcient method of treating hyperthyroidism and that it 
will prove of especial value in those cases wherein either 
the location of the gland or the severity of the symptoms 
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precludes the operation of thyroidectomy, which opera- 
tion^ it is well to add, remains the treatment of choice 
in patients who are good surgical risks. 

REPOBTS OF OASES 

Case 1. — ^Miss H., aged 46, single, seamstress. Small goiter 
involving isthmus of thyroid the size of a large hickory nut, 
first noticed fifteen months ago. Rapid heart and tremor for 
about a year. Lost 10 pounds. No exophthalmos. Tremor 
still marked but not severe. Weight 113 pounds. Pulse 116. 
Sept. 12, 1912, 150 minims given. Sept. 20, 1912, goiter 
diminished in size, decidedly softer. Sept. 27, 1912, pulse 
before injection 110, after injection 106; 165 minims injected. 
Oct. 15, 1912, 450 minims injected into isthmus and right lobe. 
Pulse 88 after injection. Nov. 11, 1912, weight 118% pounds 
(a gain of 5% poimds). Goiter has practically disappeared; 
tremor absent in left hand, noticeable in right. Pulse after 
coming up stairs 116, regular and of good volume. Jan. 28, 
1913, physician says she is no better. Goiter smaller but 
hyperthyroidism as bad as ever. Pulse 140 to 160. 

Case 2. — ^Mrs. A. H. J., aged 49. Maternal aunt and two 
cousins have goiters. Menopause nine months ago. Has 
daughter with goiter. First noticed large neck when 19 years 
old. Neck has not grown much larger. Dyspnea on exertion. 
Frequent colds and headaches. Electrical treatment for neck 
without benefit. Weight 135%. Enlarged thyroid involving 
both lobes and isthmus with supernumerary lobe on left, firm 
and even. No eye signs. Tremor present. May 27, 1912, 
140 minims injected into isthmus, 170 in right lobe. Com- 
plains extraordinarily of that region and all over head. 
Subsequent history not at hand. 

Case 3.— Mrs. F. S., aged 34. Left lobe of thyroid removed 
three years ago. Complains of frequent headaches and pain 
in the stomach. No tremor, no nervousness, no tachycardia. 
Right lobe of thyroid size of a large almond with shell on. 
June 26, 1912, 170 minims injected into right lobe. Pulse at 
time of injection 84. Feb. 8, 1913, feels well; no further 
enlargement of right lobe. Neck was sore and stiff behind 
the stemomastoid for a week after the injection. 

Case 4. — ^Miss L. S., aged 22, seamstress. Maternal aunt 
had goiter. Always nervous girL Lowered strength and 
vitality for two years. One and one-half year ago complained 
of feeling tired and having distress in region of heart. Six 
months ago noticed prominence of right eye and tremor of 
hands. Swelling of legs and ankles at times. Weight 116. 
Pulse 140, small volume. Exophthalmos of right eye. Edema 
of legs. Tremor of both hands. Diffuse goiter rather low. 
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May 10, 1912, 150 minims into right lobe. Pain in back of 
head and neck and in back of ear at site of injection. Very 
nervous. May 23, 1912, 200 minims in left lobe, 120 in right. 
Exophthalmos better. Injections did not cause much distress. 
June 13, 1912, 180 minims in right lobe, perhaps on top of 
capsule. Eyes protruding a great deal. Left lobe of thyroid 
swollen. Right lobe not so marked. Very nervous. Right 
side of neck tender at point of former injection. Pulse 128 
after injection. June 28, 1912, weight 128 pounds (a gain of 
12 pounds) ; exophthalmos much better. Pulse 132, stronger 
and more regular. Injection of 180 minims made into right 
lobe at isthmus. Went to the Pacific Coast on a visit and hai 
not been heard from since. 

Gabs 5.— Mrs. E. R. V. D., aged 41. Heart fluttering for 
four years. Tremor for eighteen months. Dyspnea on exer- 
tion. After three weeks in bed much better. No tremor, 
but there had been previously. Right lobe of the thjrroid 
enlarged to the size of a hulled walnut. No eye symptoms. 
Weight 135^ poimds.' Slight edema of legs. Marked cardiac 
arhythmia with enlargement. May 5, 1912, 60 minims injected 
May 17, pulse very arhythmic, about 60; 120 minims injected 
with considerable pain. May 29, 1912, 50 minims in region 
of isthmus. Goiter entirely disappeared except slight enlarge- 
ment of isthmus, possibly due to thickening of tissue cover- 
ing gland. Subsequent history not at hand. Physician does 
not know about her present condition. Letter Feb. 9, 1913, 
says ''derived a great deal of benefit." 

Case 6. — Miss J. H., aged 26, weight 86 pounds. Excessive 
tachycardia and tremor. Pulse 140 to 150. Condition too 
poor for operation. July 30, 1910, two injections, 120 and 
125 minims, into right and left lobes. Aug. 5, 1910, three 
injections, 80, 100 and 120 minims. First two in right lobe, 
third in left. August 17, three injections, 90, 120 and 160 
minims. First two in left, third in right. Injections Sep- 
tember 8, September 27 and October 20, the exact amounts 
not known. December 8, two injections, 100 and 120 minims, 
in the right side. March 2, 128 minims injected. March 9, 90 
minims injected. Patient gradually improved; blood-pressure 
dropped from 180 to 150. Pulse dropped from 140 afid 150 to 90 
and 100. Weight increased to 145 pounds, and she seemed in 
good enough condition to warrant operation. Operation was 
performed May 16, 1911. During the convalescence patient 
suffered a hemiplegia, apparently due to hemorrhage depend- 
ent on arterial degeneration attendant on the toxemia from 
the hyperactive thyroid. Patient recovered, however, and is 
DOW in comparatively good health; weight over 130 pounds. 
Exophthalmos slight ; patient somewhat nervous, but otherwise 
well. The heart, of course, remains considerably damaged.' 

1. This case was reported In detail in Thb Joubnal A. M. A., 
Sept. 11, 1911, p. 1120. 
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Case 7. — Mr. J. H-, aged 32, nervous, had pain in occiput 
and insomnia; thyroid gland enlarged for last twelve or four- 
teen years. Heart slightly enlarged, otherwise normal. Two 
injections, 5 c.c. each, in July, 1910, into isthmus and right 
lobe, this being one of the very first injections made on the 
human being. After-effects slight; consisted of a bulging 
sensation lasting for a few weeks. Patient thinks there was 
slight benefit derived. Examination later by Dr. Mayo. 
Patient was advised against operation, doctor thinking the 
gland was doing no harm. 

Case 8.— Miss K H., Kendallville, Ind., aged 25. Tachy- 
cardia, nervousness, loss in weight; pulse 100. Thyroid dis- 
tinctly enlarged. Injection of 40 minims into each of two 
lobes. Seemed benefited for two months, during which time 
her pulse ran from 68 to 80. Injection April 18, 1910. No 
further injections. Owing perhaps to a change in patient's 
address, I failed to get a late report. 

Case 9. — Mrs. S. Y., aged 41. Nervousness, tachycardia, 
thyroid hickory-nut size. Nov. 29, 1911, 100 minims injected 
into right lobe. Dec. 22, 40 minims injected into right lobe, 
which was reduced in size. Pulse 96. Jan. 4, 1912, very small 
nodule remains. No injections. Jan. 20, 1912, pulse 94 after 
walking up stairs. April 17, 1912, 30 minims injected. Pulse 
80 before and afterward. Very much improved in every way. 
Now on trip to Europe. Salvarsan injection April 18, 1912; 
no serious after-effects. 

Case 10.— Mrs. R. S. Blood- pressure 160 to 140. Pulse 
120. Injections of 45 minims into isthmus. Later note says 
that she has improved in every way, with increase in weight. 
No details given. 

Case 11. — Mrs. J. S., aged 45. Complaint, weakness, tired 
feeling, tachycardia, dyspnea on exertion, "nervous spells" 
"apparently beginning" in stomach and then going all over her 
with nausea, extreme nervousness and weakness. Pulse 100 
to 110. Injection of 50 minims into the right lobe in two 
places. Pulse afterward 72 to 85. April 29, 1912, feeling 
fine. Pulse 80. Thyroid smaller. July 30, 1912, pulse 75 
to 100 after a walk to the hospital Jan. 2, 1913, patient says 
she has been markedly benefited but is still troubled at times. 

Case 12. — Mrs. G., aged 55. Complaint, tachycardia and 
nervousness. Nov. 29, 1911, 60 minims injected into right, 
60 minims into left lobe. First injection hot air. Dec. 6, 
1912, 120 minims injected into right in two places, 60 minims 
into left. December 22, four injections, each of 55 minims. 
One of the two injections in left followed by hematoma and 
fluid in syringe colored; two injections in right lobe, first 
possibly on top of capsule. Pulse 130 to 110 before injections. 
Dec. 31, 1912, patient considered herself cured. 
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Case 13. — ^Mrs. H. Rapidly enlarging goiter. Section 
removed and pronounced by pathologist carcinoma. Neck 
reduced in size and drainage much less under x-ray treatment. 
July 20, 1912, injection at three points of 200 minims. Neck 
15 inches in circumference. July 30, 1912, 160 minims injected 
middle, 160 minims right. Neck measures 14 and 11/16 
inches. Weight 160% pounds. Patient was choked to death 
by increase in size of gland five months after last treatment 
and ten months after onset of carcinoma. 

Case 14. — ^Miss W., seamstress, aged 30. Complaint, nerv- 
ousness, weakness and tired feeling. Moderate tachycardia. 
Two injections July 3, 1912, 90 minims in right lobe; July 
6, 100 minims into right lobe without benefit. January, 1913, 
still has same symptoms as before. Thyroid in this case very 
slightly enlarged, scarcely more than palpable right lobe. 

Case 15. — ^Mrs. W., aged 55, in the hospital with a pulse of 
180, arhythmic, bruits, etc. Markedly enlarged thyroid of 
fifteen years' duration; many severe attacks with intermis- 
sions. Edema to waist. Complete orthopnea for three months. 
With rest in bed edema disappeared and heart quieted a little. 
Oct. 18, 1912, 210 minims injected in each of two points in 
large lobe. Oct. 25, 1912, 230 minims injected into right lobe 
above, 180 minims lower down. Neck was smaller, heart 
more regular, somewhat slower; edema entirely gone. Patient 
is now fairly comfortable. She has not yet returned for 
further injections. 

Case 16. — ^Miss W., librarian. Symptoms, tremor, tachy- 
cardia, nervousness, slightly enlarged thyroid. One injection 
given. Patient symptomless ever since, now over a year. 
There was amenorrhea in this case for three months. Patient 
now menstruates regularly. 

Case 17. — ^Mrs. K. Nervous all her life. Some tachycardia. 
Pulse ranging near 100. Thyroid larger fifteen years ago 
than at present. Some pain in chest. No exophthalmos. 
Feb. 26, 1912, 60 minims injected through two punctures. 
Jan. 16, 1913, much less nervous since injection, less palpita- 
tion and tachycardia; not altogether free, however. Operation 
done about the same time for salpingitis. Has gained 12 
pounds in weight. 

Case 18. — J. W. K., aged 52, farmer, fairly well until last 
three months, when he commenced to feel weak, short of 
breath and very nervous; has had severe pain in left shoulder, 
lost weight, had goiter for twenty years; pulse 122, marked 
tremor, no eye signs. Right lobe size of hen's egg; isthmus 
size of hulled walnut. Isthmus more firm than right lobe. 
Boiling water injected, 230 minims at each point, Nov. 25, 
1912. Dec 26, 1912, two injections principally into isthmus 
and right lobe, 230 minims each. Dec. 24, 1912, 220 minims 
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injected into right lobe, 220 minims into isthmus, similar 
injection into left lobe. Subsequent history not obtained. 
Feb. 12, 1913, patient says he is "getting along fine" and 
thinks he may not need any more treatment. 

Case 19. — ^Mrs. J. W. D. Swelling in neck for twenty-five 
years. Past year has noticed palpitation of the heart; has 
had no flushes or nervous manifestations; ha^ large asymmet- 
rical swelling extending from wall through on neck 21 cm. 
wide and 9 cm. long; no exophthalmos; pulse 96. Nov. 26, 
1912, 120 minims boiling water injected, 60 minims on each 
side. Dec. 6, 1912, 250 minims injected into right lobe and 
250 minims into isthmus. Dec. 11, 1912, neck measures 15% 
inches, pulse, sitting, 78. Patient thinks heart is better. 

Casb 20.— Mrs. C. W. (Dr. Beall) complains of nervousness, 
tachycardia, slight exophthalmos, some dyspnea, of three 
months' duration. Menstruation not disturbed. Patient has 
had noticeable goiter for years. Injection June 24, 1912, 120 
minims into right lobe. Pulse 98. July 24, 1912, 120 minims 
injected into right lobe. Marked improvement; patient com- 
fortable ever since. 

Case 21.— Mrs. X., (Dr. Beall) first seen in October. Tachy- 
cardia, pleurisy and negative tuberculin reaction. Thyroid 
began to enlarge in November. January 7, 150 minims 
injected into right lobe, 35 minims into isthmus. Some 
improvement. Patient can now do some work though she was 
incapacitated before in spite of rest, bromids, digitalis, ice to 
the neck, etc. 

Case 22. — ^Mrs. X. (Dr. Duemling) has very large goiter, 
marked myocardial degeneration, severe arhythmia and tachy- 
cardia. She is adjudged too sick for operation after forty-one 
days' routine treatment in bed. Following the injection of 
20 C.C. of hot water the pulse dropped to 84. General condi- 
tion seemed markedly improved. The improvement continued 
for a week, when the patient left the hospital without further 
treatment. 

PROTOCOLS OP EXPEBIMENTS 

Dog 1 (Dr. W. D. Gatch).— Operation Feb. 16, 1913; subject, 
a very large, slate-colored dog of the mongrel type. Under 
ether anesthesia both lobes of the thyroid were exposed 
through a mid-line incision in the neck. Several cubic centi- 
meters of hot water were injected into each lobe, the needle 
being accurately inserted into the middle of the gland. The 
gland, following the injection, at first became blanched, but 
soon changed to dark blue color from the formation of a 
hematoma. It swelled to two or three times its normal size. 
The wound was carefully closed and healed by first intention. 
The dog, following this experiment, has shown no change in 
its general condition. It appears normal in every way. 
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Dog 2 (Dr. Gatch).— Operated on Feb. 15, 1913. Subject 
was a small red mongrel dog. The operation was the same 
aa in Dog 1, and the changes following the injections of hot 
water were the aaihe. In this dog, however, half of the right 
lobe was excised, and placed immediately in 10 per cent, dilu- 
tion of liquor formaldehydi. The hot water exuded from the 
cut surface of this lobe. On section the excised piece of tissue 
had the appearance of a piece of meat dipped in hot water. 
Healing was by first intention. 

Feb. 27, 1913: The dog was found dead this morning. It 
had been somewhat torpid, and had not taken food well since 
the operation. It had shown, however, no very definite symp- 
toms. 

Necropsy: The right lobe of the thyroid measured about 
1.5 by 0.5 by 0.5 cm. This was about half or less than half 
its normal size. It was slightly adherent to the surrounding 
structures but was easily removed entire. Its gross appear- 
ance was that of a lymph-node. On section it was found to 
be of a pale, whitish color. Only a few small pieces of the 
right lobe of the thyroid could be found. The dog was some- 
what emaciated but the necropsy showed all organs with the 
exception of the thyroid to be normal. 

A normal section (from a piece of thyroid excised at oper- 
ation) shows extensive destruction of the thyroid tissue, in 
places the epithelial cells being entirely destroyed, nothing 
but a connective-tissue network remaining. The colloid 
material has been in large part dissolved and where not 
completely dissolved, has been altered so that it no longer 
takes the eosin stain. 

A second section (from a lobe obtained at necropsy) shows, 
I think, a remarkable picture. The colloid here is almost 
entirely gone with the exception of one small area where the 
colloid is preserved, but the cells are entirely necrotic. The 
pieces of glandular tissue have been entirely replaced by 
fresh connective tissue and in spots where the epithelial cells 
remain they show extensive degeneration and detachment 
from the basement membrane. The alveoli do not contain 
colloid. 

It is possible, of course, and I think quite probable, that 
the thyroid cells left intact after injection might hypertrophy 
and supply the demand for thyroid secretion. This is prob- 
ably what happened in the first dog. The adhesions following 
the injections were slight and no more extensive than you 
would expect from dissecting the gland out of its bed and 
then replacing it. Care was taken, however, to get the hot 
water inside the capsule. 

Doo 3 (Dr. Gatch).— Killed eight weeks after injection of 
thyroid with hot water. Gland removed and sectioned. Sec- 
tions of thyroid are especially interesting on account of the 
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great amount of fibroBis and very small amount of coUoid 
substance. (Fig. 4). 

Doo 4 (Drs. C. Q. Beall and H. K. Mouser) .—Weight about 
25 pounds. Forty minims of hot water were injected under 
ether anesthesia. No change in dog's clinical condition. Three 
weeks later, by same method, 60 minims were injected into 
the left lobe. No change except that the dog became some- 
what thinner. Dog disappeared. 

Doo 5 (Drs. Beall and Mouser). — ^Right lobe injected with 
40 minims. In two weeks a second injection was given. The 
dog died from overetherization. The thyroid was removed 
and examined microscopically by Dr. Beall. The examination 
shows that the gland tissue at the site of the injection has 
disappeared, being replaced by connective tissue. 

Dog 6 (Drs. Beall and Mouser). — About three months old, 
rather small, with a marked goiter. Both lobes injected 
(spring of 1009). Croiter disappeared almost entirely. The 
dog was still living and remained free from goiter at the 
end of four years. 

207 West Wayne Street. 
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NEPHRITIS 

ITS TKEATMBNT WITH THYKOID AS A PBELIMINARY TO 
OPERATION 



J. F. PERCY, M.D. 

GALESBUBG, ILL. 



Last year I published* my experiences with large doses 
of desiccated thyroid gland in the treatment of the usual 
form of nephritis. I now record my fuiiher experience 
with this agent^ and urge its use in the treatment of. 
nephritis as a preliminary to surgical treatment which 
may be necessary in such cases. 

It is unnecessary, I am sure, to insist that the thyroid 
gland, even if given in large doses to those suffering 
from nephritis, will not remove the symptoms in the 
cases in which the disease is secondary to advanced heart 
or liver changes. This can also be said to be true when 
the symptoms of the nephritis are due to infections of 
the genito-urinary tract, especially tuberculosis, nephro- 
lithiasis, an ascending infection due to an infected blad- 
der coincident to an obstructing prostate gland, or a 
surgical kidney. These are also without the pale of 
favorable consideration of tiiis treatment. It is diflScult 
to state, at this writing, where the destructive limits of 
nephritis cease to be favorably influenced by the thyroid 
treatment. With an increasing number of personal 
observations, and reports from the profession giving 
their experience in a large number of cases, its place 
should be determined within a reasonable time. It 
requires no stretch of the imagination to recognize, 
however, that this treatment will not overcome the symp- 

1. Percy, J. F. : Thyroid Extract In Nepbritls, Th» Journal 
A. M. A., Not. 9, 1912, p. 1708. 
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toms incident to a comparatively complete disorganiza- 
tion of the tissues of both kidneys. On the other hand, 
I believe that I shall be able to show in subsequent 
reports that the thyroid gland, when given even in the 
last stages of true nephritis, as a clinical fact does 
divert the metabolic processes of nutrition, especially 
with reference to proteins, to a degree suflScient to com- 
pensate, for a length of time not yet determined, for 
the failure of the physiologic function of the kidney. 

I have not had a suflBcient number of cases to deter- 
mine the value, if any, of the thyroid-gland treatment 
when nephritis exists as a complication of diabetes melli- 
tus. But I believe, from the results so far obtained in 
three cases of this not infrequent complication of neph- 
ritis, that it is worthy of more than a mere trial. 

Fortunately, or unfortunately, the majority of the 
cases of nephritis which I have treated, especially since 
the publication of my former paper, have been advanced 
cases. My conception of this disease in the average case 
is as follows: Cardiovascular changes with a blood- 
pressiire above 150 nun. of mercury. The average blood- 
pressure can be placed at 200 mm. of mercury. With 
this, there are present albuminuria and degenerative 
casts, coarse and fine granular, blood, fatty, hyaline and 
waxy. The albumin frequently is found to represent 7 
gm. to the liter.2 In one case, that of a physician, the 
amount was 14 gm. This urine would practically 
become instantly solid on heating. In addition to this, 
there is more or less of a localized, and, in many cases, 
a generalized edema. I think I can state, therefore, 
without fear of contradiction, that these patients were 
really suffering from chronic nephritis. 

In the majority of the cases I have so far treated, 
alterations in the optic nerve and retina have been quite 
common. In passing, I may be allowed the statement 

2. Through an unwarranted error in my laboratory, the quan- 
titative estimation of the albumin In the two cases recorded in 
my previous paper were incorrectly stated. In that article, when- 
ever the percentage of albumin Is given, it should be changed to 
read **grams" per liter (Esbach) instead of per cent. 
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that the thyroid gland will probably prove to be the 
most effective means so far discovered to arrest these 
destructive changes in the fundus of the eye. It is not 
necessary, I am sure, in order to complete the generic 
picture of this distressing malady, to describe the physi- 
cal exhaustion and utter weariness of mind which accom- 
panies its miserable progress. 

In my former paper, I described this treatment from 
the point of view of the internist. Now I want to call 
your attention to its probable value as a preparatory 
treatment when a surgical operation is necessary in 
those suffering from nephritis. Correct preparatory 
treatment for those suffering from diabetes mellitus fre- 
quently carries them through their operative procedure 
with success. Thyroid extract as a preliminary treat- 
ment in nephritis, when surgery is a prospect, will also 
be found to have a large place as the following two cases 
illustrate : 

Case 1. — ^Mr. C, aged 69, farmer, always well until two 
years ago, when he noticed a swelling in left inguinal region. 
This has gradually grown larger until the discomfort is annoy- 
ing. Also noticed in the last year, that he was getting short 
of breath on exertion. The symptom, however, that alarmed 
him was puffiness of the legs, hands and face. He attributed 
all his symptoms to the gradually enlarging direct inguinal 
hernia, and asked for operative relief. 

A physical examination showed, in addition to his hernia, 
a moderate generalized edema with considerable fluid in the 
abdomen. There was presystolic murmur at apex of heart; 
heart hypertrophied ; apex beat in seventh interspace and out- 
side nipple line. Hemoglobin was 60 per cent. (Dare) ; blood- 
pressure 170 systolic, 120 diastolic; weight, 157 poimds; tem- 
perature, 98.2 F. The urine : total quantity in twenty-four hours 
22 ounces; specific gravity, 1.010; albumin, 4 gm. to liter 
(Esbach) ; many granular and hyaline casts. This was Aug. 24, 
1912. Admitted to St. Mary's Hospital and put to bed. Desiccated 
thyroid gland, 2 grains six times in twenty-four hours, and 
Blaud's mass 5 grains three times a day, were administered. 
Aug. 30, 1912, total quantity of urine 30 ounces; specific 
gravity 1.020; albumin 3 gm. to liter (Esbach) ; fewer granu- 
lar and hyaline casts, but many are still present. Sept. 7> 
1912, total quantity, 35 ounces; albumin, 1.5 gm. to liter; 
occasional granular casts. Sept. 14, 1912, specific gravity, 
1.020; albumin, 1 gm. to liter (Esbach) ; no granular or hya- 



Digitized by VjOOQ IC 



120 

line casts in centrifuged specimen; a few pus cells. Edema 
remains the same. Dried thyroid gland tablets (2 grains) 
increased to ten a day. After a week's treatment by the 
larger dose, the edema gradually disappeared, as did also the 
albumin. Treatment continued another week without the 
reappearance of the cells, albumin or edema. 

At this time, a repair of the hernia was made under ether 
anesthesia. The thyroid-gland treatment was readministered 
(six tablets in twenty-four hours) at the beginning of forty- 
eight hours following the operation. The final examination of 
urine was made at this time. The total quantity for the 
twenty-four hours was 23 ounces; specific gravity, 1.020; 
albumin, 1 gm. to the liter; a few hyaline and granular casts 
in a 1/6 field. Patient was in good condition. At the end 
of the first week following the operation, the urine contained 
no albumin or casts, and the patient left his bed at the end 
of three weeks cured of his hernia and his nephritis, and has 
remained well until the present time (May 24, 1913). 

Case 2. — J. W. A., aged 54, American, railroad contractor, 
was referred to me with a diagnosis of interstitial nephritis, 
the symptoms of which had been present for over one year. 
The patient had had typhoid fever when a young man; 
malarial fever; bilious remittent fever; left inguinal abscess 
the previous fall, cause unknown. Elnocked from railroad- 
bridge eight years ago, in bed one week, did not work for one 
month, says he was hurt inwardly and at base of skull. Was 
a heavy drinker of whisky and beer twenty years ago, since 
then only occasionally. 

Four months previously he noticed that he had to get up 
three or four times at night to urinate. Has an impression 
that he passes too much urine. Last three months complained 
of shortness of breath on ordinary exertion. Is alarmed 
because of gradually increasing swelling of both legs below 
the knees, which has come on within last three weeks. Com- 
plains of general weakness, although his appetite is good. 
Looks sick, but insists that his general health is good. He 
is convinced that all his trouble is due to a hernia which 
developed shortly after his fall from the bridge. Has always 
worn truss with comparative comfort; states that his hernia 
now interfered with his getting about on his railroad con- 
structive work, and wants it cured. 

Examination, March 2, 1912, revealed a well-built man 
normally of good physique. Temperature, 3 p. m., 98.2 F.: 
hemoglobin, 65 per cent. (Dare) ; weight, 179% pounds; blood- 
pressure, systolic 190 mm., diastolic 150 mm.; lungs and 
abdomen negative except for a rather large left inguinal 
hernia; scar of previous abscess in left groin about midline of 
Poupart's ligament. Heart: apex beat diffuse and muffled 
and 1 inch outside of nipple line. Soft edema of both leg;* 
below knees. 
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Urine: total quantity in twenty-four hours was 20 ounces; 
specific gravity, 1.010; total solids 340 grains; albumin, 4 gm. 
to liter (Esbach) ; many granular and hyaline casts. 

Patient put to bed in his home, instructed not to eat red 
meats, otherwise usual diet. Six 2-grain tablets desiccated 
thyroid given a day for first week. At end of week, urine 
had increased to 40 ounces in twenty-four hours; specific 
gravity, 1.020; total solids in twenty- four hours, 600 grains; 
fewer granular casts and no hyaline casts were found in 
centrifuged specimen. 

It is unnecessary to burden this article with a detail of 
the urinary examinations, which covered a period from 
March 2 to May 12, 1912. It is sufficient to say that this 
patient's urine was found to be normal when examined 
April 28, 1012. The experience gained in the previous case 
of nephritis complicated also with a hernia, made it seem 
justifiable to operate on this man's hernia. The operation was 
performed May 16, 1912, at St. Mary's Hospital, by the 
Bassini-Andrews method. The first forty-eight hours a limited 
quantity of water was given. The urine examined at the 
end of this period contained 1 gm. of albumin to the liter, 
and a few granular and hyaline casts. The dried thyroid 
gland was again administered, six tablets (2 grains) in the 
twenty-four hours. In one week the urine was normal, and 
the convalescence was uninterrupted. The urine of this patient 
was examined May 12, 1913, one year after his surgical opera- 
tion, and found to be normal. The patient is in excellent 
health, and has resumed his work as a railroad contractor. 

Before describing the method that I have followed in 
the dried thyroid gland in nephritis, I wish to present 
another case that at least offers additional possibilities 
for the use of this substance. I refer to non-obstructive 
postoperative suppression of urine. 

Case 3. — Mrs. J., aged 43, the mother of four children, gave 
a history of renal calculus extending over a period of three 
years. Aside from the ordinary and common pelvic pathology 
incident to child-bearing, and the history of renal calculus, 
this woman's history is negative. Roentgenoscopy showed a 
ureteral calculus near the bladder. High palpation through 
the vaginal fornix touched a smaU, hard mass which not only 
caused considerable pain, but started irritative symptoms in 
the bladder. This was undoubtedly the same foreign sub- 
stance shown in the roentgenogram. Under ether anesthesia, 
in the Galesburg Hospital, Aug. 19, 1910, the ureter was 
opened and the stone removed through an extraperitoneal 
incision just inside the left iliac bone; small cigarette drain. 
The calculus was y^ ii^ch long and % inch in diameter, and 
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had produced a condition of hydro-ureter. The proximal part 
of the tube was not over half an inch in diameter. The 
patient reacted well from the operation, and with the excep- 
tion of a rather rapid pulse (from 100 to 120), which was 
attributed to her chronic, but mild, neurasthenia, seemed to 
be progressing favorably. At the end of forty-eight hours 
the nurse reported that no urine had passed, and also that 
there was no bladder distress. The woman was catheterized, 
and only half an ounce of urine was obtained. Unfortunately, 
this specimen was not examined. The usual treatment, 
namely, plenty of water both by mouth and enteroclysis, 
together with hot packs, free catharsis, strychnin, digitalis 
and nitroglycerin, was followed for the next thirty-six hours 
without results, as far as obtaining urine by catheter was 
concerned. At this time, two 2 -grain desiccated thyroid 
tablets were given every three hours, and all other treatment 
stopped. No urine having been voided in twelve hours, the 
catheter was again inserted, and 2 ounces of urine obtained. 
The specific gravity of this specimen was 1.008, albumin suf- 
ficient to make the specimen opaque by the potassium-mer- 
curic iodid test, no sugar or casts, but rather numerous blood- 
cells. In twelve hours the catheter was again inserted, and 
4 ounces of urine obtained. It was of the same general 
chemical type as that obtained the previous twelve hours. 
Treatment by dried thyroid gland was continued. Eight hours 
following the last use of the catheter, the patient passed vol- 
untarily 20 ounces of urine, the specific gravity of which 
was 1.025, and normal, except for a slight amount of albumin 
and a few blood-cells. The following twenty-four hours, 
50 ounces of normal urine were voided. 

We shall all agree that one case cannot have much 
significance; and yet the history and treatment, as out- 
lined herein, must impress you, as it did me, that 
the results in this case will justify the further use, in 
similar cases, of the thyroid gland until its true value 
can be determined after a trial in a larger number of 
cases. It is my rule now, and I would earnestly recom- 
mend to others to give a 2-grain tablet of the dried 
thyroid gland six times in the twenty-four hours, for 
two days, in all cases in which the genito-urinary tract 
is to be attacked by the knife. My reason for this is not 
alone the results that I have seen from the use of this 
gland in nephritis as it ordinarily occurs, but especially 
its remarkable eflBciency in clearing up the albuminuria 
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of pregnancy, to which I also referred in my first paper. 
These experiences have impressed me to such a degree 
that I am willing to assert that clinically, at least, the 
desiccated thyroid gland is indicated in all forms of 
existing, or threatened, urinary pathology that do not 
come within the list of exceptions which I have already 
indicated in the first part of this paper. 

METHOD OF ADMINISTRATION 

In an editorial^ in The Joxjknal there is the follow- 
ing caution as to the giving of the thyroid extract in 
this disease: "If the treatment is, determined on, we 
suggest the use of small doses cautiously increased." 
Justifiable as is this warning in reference to any new 
treatment that may have in it possibilities for harm, 
unfortunately, it has in this instance been the means of 
destroying the value of the treatment as followed by 
many practitioners. Small doses, that is, 2 grains of 
the dried gland every four hours, are absolutely ineffec- 
tive, and have no apparent effect in arresting the prog- 
ress of the disease. My own rule is to give six tablets 
a day for the first week, each tablet representing 2 grains 
of the dried thyroid-gland substance. If the total quan- 
tity of urine is collected each twenty-four hours after 
the thyroid-gland treatment is commenced, it will be 
noted that the abnormal characteristics of the urine 
previous to the treatment are greatly intensified. Not only 
is the quantity in the twenty-four hours lessened, but 
there is a marked increase in both the number of casts 
and in the quantity of albumin ; with this, the patient's 
physical symptoms in many cases, but not in all, are 
intensified. This disturbance lasts, in those subject to 
it, not over three days. The elimination of casts and 
albumin then begins to decrease, and the patient shows 
physical improvement in a ratio commensurate with the 
change for the better in his urinary findings. At the 
end of the first week, my rule is to increase the number 

8. Thyroid Extract in Bright*s Disease, editorial The Journal 
a. M. a,, Nov. 0, 1912, p. 1725. 



Digitized by VjOOQIC 



124 

of tablets (2 grains) to 10 a day. This quantity of the 
drug, when combined with absolute rest in bed, consti- 
tutes the routine in the average case. 

The fear of hyperthyroidism is almost groundless 
while the urine contains casts and albumin. When per- 
sisted in after these elements have disappeared, in a few 
cases I have had a mild hyperthyroidism develop, which 
disappeared in a week, when thyroid was discontinued.* 

After the urine becomes normal, I reduce the number 
of tablets to four or six a day, and give these three 
weeks out of each month. Whether this is absolutely 
necessary, or not, I *am not quite prepared to say. Most 
of my early patients have not continued with the treat- 
ment in this way, and have remained well. If the high 
blood-pressure persists, I follow the thyroid treatment 
with the persistent use of potassium iodid and nitro- 
glycerin, as mentioned in my previous paper. I do this 
because, clinically, I am quite certain that it has done 
my patients, with this condition, much good. I am con- 
vinced that the administration of the dried thyroid 
gland in addition to offering a method of efficient treat- 
ment to the internist, offers to the surgeon, as well, a 
means of benefiting his operative cases when nephritis, 
mild or severe, is one of his problems. 

4. Since the publication of my first paper, I have received 
reports from three colleagues who each had a case of severe 
nephritis, in their practice, which disappeared spontaneously on 
the onset of an exophthalmic goiter. Interesting enough, thes*' 
practitioners made note of the fact, but attached no particular 
significance to *it. The three patients were adults, two women 
and one man. 
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THE TECHNIC OF BOENTGEN-BAY EXAMINA- 
TION OF THE GASTBO-INTESTINAL 
TBACT, AND THE INTEBPBETA- 
TION OF SCBEEN AND PLATE 
FINDINGS * 



R. D. CARMAN, M.D. 

BOCHESTEB, MINN. 



The fundamental principle of Boentgen-ray exam- 
inations of the stomach and intestine is the visualiza- 
tion of their outline by filling them with substances 
opaque to the ray, a principle which we owe to Bieder, 
of Munich, who, in 1904, first used bismuth subnitrate 
for the purpose. From this has evolved the present-day 
technic of radiography of the digestive tract, the evolu- 
tion being contributed to in minor particulars by num- 
erous roentgenologists, and in major particulars by a 
few men of whom Holzknecht and Haudek stand out 
with signal prominence. 

The occasional toxicity of bismuth subnitrate soon 
led to its supersession by bismuth subcarbonate and 
later the oxychlorid. Zirconium oxid has also been 
employed to some extent abroad. Chemically pure 
barium sulphate, because of its cheapness, has come into 
very general use both for enemas and for the opaque 
meal. 

Bismuth subcarbonate is in common use. By its 
alkalinity peristaltic activity is depressed somewhai 
The oxychlorid being lighter, is consequently better held 
in suspension. It does not interfere with peristalsis. 

The finding of a suitable medium for the administra- 
tion of the opaque salts by ingestion at the time of 

* Prom the Mayo Clinic. 
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examination has given some difficulty. It is desirable 
that the mixture be more or less palatable, that it be 
thick enough to hold the opaque salt in good suspension, 
yet not too thick to fill all recesses, that it be not too 
stimulative of gastric secretion, and that it do not sup- 
press peristalsis or produce early pyloric closure. When 
a large number of cases are examined the cost becomes 
a matter of importance. 

The vehicles commonly used include water, milk 
(plain, condensed or fermented), mucilage of acacia, 
potato-starch, and various cereals. Each of these has its 
advantages and disadvantages, depending on the pur- 
pose in view. For the six-hour Haudek meal a cereal, 
such as one of the wheat breakfast foods, with a little 
sugar and cream or fruit syrup, is desirable. At the 
beginning of the screen examination a little plain water 
and bismuth facilitates palpatory outlining of the bor- 
ders of the stomach, and by not exciting the pyloric 
reflex can ordinarily be expressed into the cap and duo- 
denum, thus visualizing them. For complete filling of 
the stomach, preparatory to radiography, the bottled 
proprietary fermented milks are admirable. They are 
relished by most patients, hold the bismuth in good sus- 
pension, and do not hinder peristaltic action. Mucilage 
of acacia, freshly made from the powder or gum, is 
effective, but not pleasant to take. The semi-condensed 
milk holds up to the bismuth fairly well and is palata- 
ble. Owing to its contained fat, peristalsis is much 
diminished. Two ounces of potato-starch in 6 or 8 
pints of water, well stirred and brought to the boiling 
point (after the Gourevitsch formula) makes an excel- 
lent medium. It can be flavored with fruit syrup to 
suit the taste. 

The essentials of an opaque enema are: (1) that the 
mixture shall not be irritating to the bowel; (2) that 
it shall be sufficiently large to fill the entire colon; (3) 
that it shall be sufficiently fluid to flow freely and fill 
recesses, 'yet thick enough to hold the bismuth in good 
suspension. 
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Barium sulphate, bismuth subcarbonate and bismuth 
oxychlorid are each commonly used as a base. Barium 
sulphate serves the purpose well and is far cheaper than 
bismuth. Bolus alba (kaolin) is added by some. 

For mediums, mucilage of acacia, fermented milk, 
condensed milk, mucilage of tragacanth, potato-starch, 
and other vehicles are employed. Any one of them can 
be used satisfactorily. The potato-starch is more eco- 
nomical, but has the occasional disadvantage of becom- 
ing lumpy and obstructing the enema tube unless fil- 
tered. 

The medium should be from 50 to 60 ounces in 
amount, should contain from 4 to 6 ounces of bismuth 
(subcarbonate or oxychlorid) or from 6 to 8 ounces of 
barium sulphate, thoroughly mixed, should be warmed 
to or slightly above the body temperature, and should 
be administered by gravity-pressure from a height of 
from 3 to 6 feet. The ordinary hard-rubber saline tip 
is suflScient, the so-called high enema being unnecessary. 
The rubber tubing should be equipped with a spring- 
clip cut-ofif. 

After completion of the examination the patient 
should evacuate the enema at once. I have not found 
purgatives necessary afterward, nor has caking of the 
bismuth or barium in the bowel, as mentioned by some 
radiologists, occurred to my knowledge. 

In those cases in which the opaque enema meets with 
complete obstruction at any point, it may be supple- 
mented by an opaque meal. By watching the progress 
of the latter the proximal limit of the obstruction can 
thus be determined. 

Proper preparation of the patient for examination is 
important. In order that the bismuth may fill and out- 
line the stomach and bowel it is obviously necessary 
that they be evacuated beforehand as completely as pos- 
sible. In most cases this can be effected by the admin- 
istration of a saline, or castor oil the evening previous 
to the examination, and, if an opaque enema is to be 
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given, the patient should also wash out the bowel with a 
soap-suds injection early on the morning of examina- 
tion. Even with these precautions there will be more or 
less annoyance to the examiner from gas in the bowel, 
and the roentgenologist who can devise a technic which 
will entirely eliminate this annoyance will indeed be 
fortunate. The patient should abstain from food from 
the evening previous to examination until after its 
completion. 

A uniform technic in regard to opaque ingesta and 
injecta will give a stable basis of comparison and 
greater uniformity of results. 

PROTECTION 

Fluoroscopy being so advantageous in gastro-intesti- 
nal work, attention is directed anew to its possible dan- 
gers. With the disasters which have befallen pioneers 
in Boentgen-ray work fresh in our minds, we have an 
acute, perhaps exaggerated sense of the hazard attend- 
ing such work, especially screen work. I would not 
urge any roentgenologist to take risks which to him 
seem imprudent and which might possibly result in his 
injury, but candor compels me to express my very sin- 
cere belief that we have gone from one extreme to the 
other, from extraordinary and ignorant rashness to 
extraordinary and unnecessary caution. This excessive 
caution is shown in much of the modem screen appar- 
atus. In the eflEort to secure protection many of the 
installations have been made complicated, unvideldy, 
and often ineflScient. Access to the patient for close 
inspection and palpation has been rendered diflScult or 
even impossible, and the screen examination thus 
"denatured^' loses half its interest and value. In a 
personal communication, Haudek states that with quite 
simple apparatus he has screened over 12,000 patients 
without harm to himself or to them. 

The apparatus which I have used for several years, 
making hundreds of screen examinations in that period. 
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without the slightest injury to the patients or myself, 
of which I am aware is not at all complicated. The 
tube is encased in a box thickly painted with lead oxid, 
mounted on a shaft, which is given free vertical and 
lateral movement by means of counterweights within 
the upright standards at each end of the shaft. The 
opening in the tube-box has a rectangular diaphragm. 
Immediately in front of this is a shield of sheet lead 
% inch thick, 7 feet high and 5 feet wide. A central 
panel of this shield is cut away and replaced by a thin 
sheet of aluminum against which the patient leans. 
The screen hangs in front of the patient from an arm 
attached to the tube-box with which it moves in unison. 
I usually wear a leaded rubber apron and gloves. A 
portable switch-table stands conveniently at the left, and 
a foot-switch on the floor. 

After the screen examination, plates are made with 
the patient in a standing posture, an adjustable tube- 
stand being used, and the cassette fixed on a movable 
wooden bracket attached to the wall. 

For examinations of the colon we use a lead-lined 
wooden table, open on the side away from the operator. 
Beneath this the tube, mounted on an arm, swings freely 
in every direction in unison with the screen attached to 
another arm above the table. At the foot of the table 
is an upright with pulley and cord for adjusting the 
enema-container at various heights. The top of the 
table is of canvas, on which the patient lies. The tube 
has an iris diaphragm. 

Before beginning a screen examination the observer 
will find it advantageous to remain in the dark-room for 
from ten to twenty minutes in order to give his eyes a 
maximum of accommodation. He will thus be enabled 
to see details on the screen which would otherwise be 
invisible. A pair of closely-fitting, smoked-glass gog- 
gles, to be worn whenever it is necessary to turn on the 
room lights, will help to maintain the accommodation 
and lessen eye-strain. 
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A ROUTINE EXAMINATION OP THE STOMACH 

Having taken an ounce of castor oil the evening 
before^ the patient reports in the morning without 
breakfast. He is then given an ordinary portion of 
wheat-meal porridge into which two ounces of barium 
sulphate has been well mixed^ together with a little 
sugar and cream. He is directed to abstain from 
further food until after the examination and to return 
six hours later. On his return he is stripped down to 
the hips; the screen is placed against the abdomen and 
the presence or absence of residue in the stomach from 
the morning meal noted. 

Next the ^Tiead^^ of the barium column, that is to say, 
the most advanced position in the intestine of the six- 
hour meal, is determined. Commonly this will be in 
the cecum but it may be an3rwhere from the stomach to 
the rectum, depending on the patency and motility of 
the tract. 

The patient now drinks rapidly 6 or 8 ounces of 
water containing 1% to 2 ounces of bismuth subcar- 
bonate, well stirred. Its entrance and descent into the 
stomach are carefully watched. When all has been 
drunk, the observer palpates toward the pylorus and by 
this eflBeurkge is often able to drive a quantity through 
into the duodenum, thus visualizing it. He then presses 
the bismuth in the stomach upward, watching the out- 
line of the greater and lesser curvatures. 

Sixteen ounces of potato-starch pap containing 2 
ounces of bismuth subcarbonate and flavored with syrup 
of raspberry are then drunk by the patient. Usually 
this fills the stomach quite well, outlining it clearly. 
Irregularities which may have been previously observed 
with the bismuth water are palpated to determine their 
nature and permanence. Mobility and peristalsis are 
also determined. 

Two or three plates are now made, the patient stand- 
ing with his abdomen against the plate-holder, with the 
upper edge of the plate at or near the nipples. 
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A ROUTINE EXAMINATION OF THE COLON 

Having taken an ounce of castor oil the evening 
before^ and a cleansing soap-snds enema the morning 
of examination^ the patient strips and lies on his back 
on the colon-table. The enema^ 16 ounces of mncilage 
of acacia and 3 cans of condensed milk with 8 ounces of 
barium sulphate, is warmed to body temperature, put 
into the container and elevated from 3 to 6 feet above 
the table. The syringe-tip is introduced into the rec- 
tum and the flow released by the spring-clip. On the 
screen the enema is seen slowly to fill the ampulla, then 
successively the sigmoid, descending, transverse and 
ascending colons and the cecum, occasionally passing 
the ileocecal valve into the ileum, and, more rarely, fill- 
ing the appendix. 

The abdomen is palpated at intervals to determine the 
mobility and elucidate eccentric loops and apparent 
kinks of the bowel. If definite obstruction, not disap- 
pearing on massage is met with, or if the patient com- 
plains greatly of discomfort, administration of the 
enema is stopped. 

The plates (14 by 17) are made with the patient 
standing or reclining, or both. 

DIAGNOSTICS OP THE SCREEN-EXAMINATION OP THE 
STOMACH 

Motility. — ^Mere traces being excluded as unimpor- 
tant, a distinct residue from the Rieder meal after six 
hours, no additional food having been taken meanwhile, 
is a valuable diagnostic indication. A small residue, up 
to a quarter of the meal, may be found in atony and 
hyperacidity, but organic disease must not be over- 
looked. A large residue of half or more of the meal 
often signifies obstruction either at the pylorus or in the 
duodenum. It may occur in carcinoma involving the 
pyloric end of the stomach, in pyloric and duodenal 
ulcer with contraction or adhesions, and in adhesions 
about the gall-bladder, stenosing the duodenum or pylo- 
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rus. A residue associated with hyperacidity is some- 
times found in gastric ulcer. 

In carcinoma not obstructing the pylorus, clearance 
is early. Here there is commonly the accelerating factor 
of achylia, and not infrequently the pylorus is gaping, 
as though stiffened by infiltration. The head of the 
bismuth-column in the intestine, usually in the cecum 
or ascending colon after six hours, may be advanced by 
low gastric acidity to the transverse colon, the splenic 
flexure, or even beyond, while with gastric hyperacidity 
the head is often in the ileum. The position of the 
head is therefore a gross measure of acidity, if no 
mechanical obstruction exists. If barium be used in the 
Rieder meal, the head will usually be found farther 
advanced than if bismuth is used. After six hours the 
barium will quite commonly be found in the transverse 
colon. 

Form. — It has been remarked that the stomachs of 
different individuals as seen by the Roentgen-ray vary 
in shape as much as their faces do. Nevertheless, the 
vast majority fall into two general classes — ^the "fish- 
hook^' and the "steer-horn.'^ Each of these has its 
variations, to some of which distinctive names have 
been applied. The "fish-hook^' form, the "J^^ shape, is 
that most commonly met with and seen. It occurs in 
nearly all women and in many men. The ^^habitus 
enteroptoticus*' of Stiller, characterized by a long, nar- 
row trunk and a narrow costal arch, is usually accom- 
panied by a ^^fish-hook^' stomach. Ulcer is found more 
often in the "fish-hook^' than in the other type. The 
^'steer-hom'* (or cow-horn) stomach is aptly described 
by its name. It occurs rather frequently in men and 
occasionally in women, its possessor nearly always hav- 
ing a short, broad trunk and a wide costal arch. The 
"steer-horn^* type is more often associated with carci- 
noma than the other type. 

Hour-glass stomach is the name applied to a striking 
and important deformity of the organ. Sometimes this 
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is produced by spasm of a bundle of circular fibers^ not 
quite completely dividing the stomach into two cham- 
bers, both of which are rather symmetrical with regular 
outlines. The spasmodic hour-glass can often be made 
to disappear by vigorous palpation, the' patient being 
asked to breathe with open mouth and his attention 
being thus distracted. In long, ptosed stomachs the 
first swallows of bismuth are sometimes held up momen- 
tarily in the funnel-shaped cardia, then drop through 
into the more expanded lower segment. This condition 
should not be confounded with hour glass stomach. 

Organic hour-glass stomach may be produced by 
adhesions or the scar contraction of ulcer, or by the 
deforming effect of carcinoma. The segments (loculi) 
are usually unequal in size, asymmetrical, and irregular 
in outline. In carcinoma the canal between the seg- 
ments is usually longer than in ulcer and more or less 
central between the curvatures; it is short in ulcer, as a 
rule, and nearer to the lesser curvature. Hour-glass 
stomach may be overlooked if filling of the lower seg- 
ment is greatly retarded. 

Diverticulum, — ^Hour-glass deformity frequently, but 
not always, accompanies perforating ulcer with divertic- 
ulum. The perforation may be anteriorly into the 
liver, or posteriorly into the pancreas, and the cavity 
formed by the continuation of the ulcerative process in 
these organs is the diverticulum. It shows on the 
screen as a sort of miniature stomach, of varying size, 
just outside the outline of the stomach, usually on the 
lesser curvature, but may also be seen on the anterior 
or posterior wall, with a layer of bismuth and a layer 
of less dense fluid, surmounted by a gas bubble. 
Whether the diverticulum be in the liver or the pan- 
creas may sometimes be determined by rotating the 
patient, the horizontal arc of movement being greater in 
the latter instance. Diverticulum in the liver, being 
closer to the screen, is sharper in outline than diverti- 
culum in the pancreas and shows respiratory excursion. 
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A bismuth residue will often remain in the diverticulum 
after the stomach is empty. 

Position. — With the patient standing, ttie position of 
the stomach depends somewhat on its fonn. A "steer- 
horn'^ stomach passes obliquely downward across the 
spine, while the cardia and media of a ''fish-hook*' 
stomach usually hang vertically, the pyloric end cross- 
ing the spine and curving upward. Between these are 
numerous normal variations. The lower border of the 
average bismuth-filled stomach is at or near the umbili- 
cus, but the type must be taken into consideration, the 
"steer-horn'' being often above, and the "fish-hook" at 
or below. An inch above and an inch to the right of 
the umbilicus is an average position of the pylorus. 
This corresponds nearly to the second lumbar vertebra. 
The point has been made that, as the cardiac end of the 
stomach is fixed, genuine gastroptosis seldom exists. 
Elongation of the stomach with the lower pole down 
even to the pubic arch is not uncommon, especially in 
women. 

The pylorus may be displaced to the left by the con- 
traction of an ulcer-scar on the lesser curvature, upward 
and to the right by periduodenal and pericystic con- 
tractions, and downward in association with splanchop- 
tosis. In pyloric stenosis it is frequently seen dis- 
placed to the right. 

TonrM, — ^This is the degree of ability of the stomach 
so to contract on its contents as to maintain a tubular 
form until empty. Degrees of tonicity are designated 
as hypertonic, orthotonic, hypotonic and atonic. 

The hypertonic stomach supports its contents with a 
firm grasp. Either type may be hypertonic ; the "steer 
horn" is almost constantly so. The orthotonic repre- 
sents the normal or average tone while the hypotonic is 
undertone, usually having a broader lower pole, and is 
seen more often in the "fish-hook" type. The atonic stom- 
ach, completely without tone, unable to hold up its con- 
tents in columnar form, hangs as a flaccid bag, with its 
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vertical walls usually in apposition. It is seen typically 
in pyloric obstruction with the lower pole expanded 
into a wide basin and the vertical segment of the 
stomach imfilled. 

Oas Bubble. — ^At the upper end of the cardia is a 
clear, dome-like area, its base on a level with the esoph- 
ageal opening. This is the gas bubble (Mageriblase) , 
Its size varies considerably. In aerophagy, in carci- 
noma and in neurotics it may be quite large. In unfilled, 
ptosed stomachs its shape may be fusiform and its size 
quite large. 

Mobility. — Except its cardiac end, the normal stom- 
ach can be moved about quite freely. Fixation, or 
restricted mobility, is therefore of significance. Adhe- 
sions from penetrating gastric idcer or new growths may 
be .the cause. At the pyloric end an infiammatory proc- 
ess about the gall-bladder, or about an ulcer of the 
duodenum may lessen the normal range of movement. 

Peristalsis. — A normal peristaltic wave appears as a 
shallow indentation on the greater curvature at or near 
the incisura cardiaca (an indentation marking the 
juncture of the cardia and media), and travels slowly 
toward the antrum, growing deeper as it progresses. On 
the lesser curvature the wave travels a much shorter 
distance to the incisura angularis (a depression at the 
beginning of the antrum), is deeper than its fellow on 
the greater curvature, and apparently slightly in 
advance of it. The antrum seems to efface itself by 
concentric contraction, and is immediately succeeded by 
another, the formation of which is in progress while the 
old antrum is disappearing. 

Average peristaltic waves occur at intervals of from 
ten to twenty seconds. Sometimes three or four may be 
seen simultaneously. Peristaltic activity is increased by 
high acidity. It can be stimulated by palpatory manip- 
ulation, but quickly subsides. In atonic, dilated stom- 
achs the number and depth of the waves are greasy 
diminished. In pyloric and duodenal obstruction of 
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recent existence th^ waves may be tremendously exag- 
gerated, almost bisecting the stomach. In carcinoma 
a wave will progress to an infiltrated area, skip it, and 
take up its course again in the unaffected wall beyond. 

The character of the opaque ingesta employed often 
materially influences peristaltic action as to force and 
frequency. 

Antiperistalsis, — ^This, as observed first by Jonas, is 
described as a less active wave-like movement in the 
reverse direction, sometimes coexistent with normal 
peristalsis, seen occasionally in pyloric obstruction and 
in other organic lesions of the stomach. In many hun- 
dred examinations of the stomach I have never seen this 
phenomenon. 

Secretion. — Below the gas bubble, at the top of the 
bismuth colunm, may be seen a defined layer of fluid 
less opaque than the bismuth pap. The depth of this 
layer is regarded by some as an index of the stomach^s 
secretory activity. When the bismuth is given in solid 
mediums, this opinion is no doubt well founded, but 
if watery mediums are used, out of which water may 
separate, the result is open to question. 

Kaestle's capsxdes are sometimes used to determine 
the amount of secretion in an otherwise empty stom- 
ach. They are given in pairs, a ^'sinking'^ and a ^'swim- 
ming'' capsule, each containing enough bismuth to be 
visualized by the Boentgen-ray. The vertical distance 
between the ^^sinking'^ capsule at the bottom and the 
^Wimming'^ capsule on the surface of the secretion 
shows its depth. Objection may be made, however, that 
the amount of secretion would also depend on its sur- 
face extent, which in turn would be governed by the 
broad or narrow curvature of the lower pole. After 
swallowing the capsules the patient may be allowed to 
chew appetizing morsels of food, but not swallow them, 
thus stimulating secretion. Secretion is far more accu- 
rately determinable by the gastrologist^ however, than 
by the radiographer. 
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Flff. 1 (A~SU!;7;{, x-ray 11)835).— W. K. W., woman, aged 44. 
Radiogram shows a "llsh-hook" stomach. There was no residue 
after six hours. It shows a projection on the lesser curvature, 
which is the bismuth-filled crater of a callous ulcer, and a marked 
transverse contraction of the greater curvature (Incisura) opposite 
this niche. Diagnosis : Callous ulcer on lesser curvature. Opera- 
tion : Excision of ulcer on lesser curvature about 5 inches from 
pylorus with surrounding fibrous tissue ; gastroduodenostomy. 
Pathologic report: Gastric ulcer, scar tissue. (Clinically, this 
patient's symptoms were quite insufllcient to establish the diagnosis 
and she was about to be sent home when an x-ray examination was 
made.) 



Fig. 2 (A— 83115. X-ray 20799).— A. C, woman, aged 62. Uadio- 
gram shows "fish-hook" stomach with a moderately large projection 
on the lesser curvature which was regarded as a perforating ulcer. 
No transverse contraction seen. Small residue after six hours. 
Operation : Resection one-half middle of stomach ; end-to-end union. 
Pathologic report : Carcinomatous ulcer with glandular involvement. 
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Fig. 4 (A— 74843. X-ray IToSr.).— O. H. L.. man, aged 57. Radio- 
gram shows marked filling defect of the pars cnrdinea and media. 
Possible carcinoma of stomach. Operation : Carcinoma, cardiac 
end of stomach. Extensive glandular involvement. Also metas- 
tasis in pelvis. 
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Pig. 5 (A— 8002G, X-ray 19400).— R. B. B., man, aged 37. Radio- 
gram shows obstruction of descending colon and sigmoid, probably 
due to tumor. Exploration : Tumor of sigmoid 7 inches long fixed 
to the bladder and left side of pelvis. Inoperable carcinoma. 
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Fig. 6 (A— 77;i00. X-ray 18393). — Hour-glass stomach, "fish- 
hook" typo, displaced to the left, oxtonding below umbilicus, show- 
ing diverticulum just outside stomach outline on lesser curvature. 
Diverticulum contained bismuth after the upper loculus had emptied. 
Diagnosis : Diverticulum due to perforating ulcer of the stomach. 
Operation : Perforating gastric ulcer of stomach, perforating into 
the liver. 
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fMg. <■ (A — 79785, X-ray 19282). — D. A. C, man, aged 52. Screen 
showed a large six-hour residue. Tremendous peristalsis showing 
3 cycies. Diagnosis : Pyloric obstruction. Operation : I^rge duo- 
denal ulcer, size of a penny Very marked obstruction, lumen 
reduced to size of a lead-pencil. Operation Heincke-Mikulicz type, 
without pyloroplasty. 
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Fig. 8 (80853. X-ray 19797). — Marked redundancy of sigmoid 
with loop folded on itself. Marked obstruction transverse colon 
near splenic flexure, no bismuth going beyond point of obstruction. 
Remainder of transverse, ascending colon and cecum contain a 
small amount of colonic gas. Diagnosis : Probable tumor of trans- 
verse colon. Operation : Carcinoma of transverse colon. 
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Pylorus. — Immediately after giving the bismuth- 
water this can usually be expressed by the eflBeurage 
into the first portion of the duodenum — ^the cap. The 
pylorus will then be shown as a clear disk, from an 
eighth to a quarter of an inch thick^ seen edgewise^ with 
a central narrow column of bismuth joining that in the 
cap and the antrum. 

Pylorbspasm from hyperacidity, or from numerous 
reflex causes, such as lesions of the gall-bladder, chronic 
appendicitis, nervousness, fright, etc., may make it dif- 
ficult or impossible to press the contents of the stomach 
beyond the pylorus and thus localize it. Duodenal ulcer 
is frequently associated with a freely patent pylorus, 
evidenced by the ease with which the bismuth passes 
through it or can be pressed through it. I have found 
that pressure over the right iliac fossa will often be 
followed by upward retraction of the stomach and free 
flow of its contents into the duodenum. 

Filling Defects, — A filling defect is an irregularity 
of outline caused by the encroachment of an intrinsic 
tumor on the lumen of the stomach. In medullary car- 
cinoma the visualized periphery of the lumen, instead of 
its normally smooth outline, may show a gnawed, 
ragged, notched, irregular appearance, sometimes cor- 
responding to a palpable tumor-mass at that point. 
Either curvature or both may be involved. The ^^steer- 
hom^^ stomach with an infiltrating scirrhus carcinoma 
may be narrowed to an eccentric-looking curved funnel, 
defective filling being evident, though the walls are 
only slightly uneven. 

A true filling defect must be determined by palpation 
after the water-bismuth has been taken, and again after 
the pap. It must be differentiated from the irregu- 
larity produced by an adjacent gas-filled colon, such 
as is noted frequently at the splenic fiexure. Altera- 
tions of the contour of the stomach by adjacent extrinsic 
tumors are not easily distinguished from those due to 
intrinsic lesions. Filling defects may be produced by 
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gmnmas of the wall of the stomach. These cannot 
always be differentiated radiologically from carcinoma. 
Even though fairly regular in outline^ an extraordi- 
narily small stomach, especially if short, is open to 
suspicion. 

Incisurae. — In the outline of the stomach, especially 
on the greater curvature of the pars media, there is 
sometimes seen an abnormal indentation of varying 
width and depth, with its upper and lower borders com- 
monly parallel, its apex rather more blunt than that of 
a peristaltic wave and not moving toward the pylorus. 
This transverse contraction is the incisura, first pointed 
out by Eeiche as an index of gastric ulcer. Its pro- 
duction is believed to be due to the irritation from the 
ulcer or its scar, causing spastic contraction of the 
circular muscle-fibers at that point. 

An incisura may occur transitorily, disappearing of 
itself or after palpatory manipulation. Eisler has seen 
these transitory incisurae in small ulcers and erosions. 
Some roentgenologists question the significance of the 
fleeting phenomenon and believe that it may result as 
a reflex or functional disturbance. Leaving this aside, 
however, a typical incisura, showing more or less per- 
sistence, not disappearing on manipulation, and found 
at repeated examinations, is generally accepted as diag- 
nostic of ulcer, especially if it corresponds to a pnpssure- 
pain point on the lesser curvature. At this latter point 
there may sometimes be seen a bud-like projection, the 
bismuth-filled crater of an ulcer. 

Double incisurae have been found, associated with 
double ulcer. However, I myself have not seen this phe- 
nomenon. Incisurae must be distinguished from the 
two normal incisurae seen in the bismuth-fiUed stom- 
ach, the incisura cardiaca and the incisura angularis 
previously mentioned. A deep peristaltic contraction, 
seen only on the plate, may be mistaken for an incisura. 

Duodenum. — ^By expression of the water-bismuth in 
the manner previously mentioned, the superior hori- 
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zontal portion of the duodenum, the bulbus duodeni, or 
cap, is visualized. Ordinarily it shows as a small cone 
with its base directed downward and separated from the 
stomach by the pyloric ring. It is subject to variations 
in size, position and outline. Normally regular, it may 
be distorted by ulcer of which it is a common seat. 
Bands of adhesions from the gall-bladder may produce 
irregularities or displace it, usually upward. The first 
portion of the duodenum^ having a smooth inner wall, 
shows a regular outline when filled with bismuth. The 
second and third portions show the inward projections 
of the valvulae conniventes. 

The normal duodenum empties itself with great 
rapidity. Eesidue from the bismuth-water or pap may 
remain proximal to a stenosis from ulcer or adhesions 
or from spasm. Eesidue in the cap may or may not 
be of significance. The residue here spoken of should 
not be confounded with the residue from the six-hour 
Bieder meal previously discussed, although this also 
may rarely be seen in the duodenum. The duodenum 
normally empties itself so quickly that the bismuth- 
water is merely glimpsed on the screen in passing and 
rarely shows on the plate. When the bismuth-water 
tarries long enough to visualize the duodenum through- 
out for a minute or so, or is held at any point long 
enough to outline itself definitely on the screen or 
appear on two or three plates, I am accustomed to speak 
. of it, a little loosely, perhaps, as residue. In such cases 
the duodenum may sometimes be seen either on the 
screen or plate as a three-quarters circle, an appearance 
not infrequently seen in duodenal ulcer. Eesidue may 
accumulate proximal to a stenosis from ulcer or adhe- 
sions or from reflex spasm, or from kinking at the 
duodenojejunal juncture. 

Quite commonly the cap is vertically above the 
pylorus, especially in ^^fish-hook*' stomachs, and with 
the patient in a standing position bismuth tends to col- 
lect in the cap, simply by means of gravity, sometimes 
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in a thin disk-like layer above the pyloric ring. With 
"steer-hom^^ stomachs the cap is often in the horizontal 
axis of the stomach and no disk-like residue accumu- 
lates in it. A kink at the duodenojejunal juncture may 
be evidenced by residue in a dilatation proximal to it. 
Pef orating duodenal ulcer has been found with a diver- 
ticulum, similar to that of gastric ulcer. A tender 
pressure-point on the duodenum may assist in arriving 
at a diagnosis of duodenal ulcer, but is not necessarily 
pathognomonic, and its importance should not be over- 
estimated. 

Jejunum. — ^When filled with bismuth the jejunum 
shows its wave-like valvulae. Outlines are indistinct. 
Peristalsis is active and masses of bismuth are pushed 
forward rapidly at intervals. 

Ileum. — Somewhat irregular in its upper half by 
reason of its valvulae, the ileum becomes smooth and 
regular in its lower portion. Its terminal loop com- 
monly dips into the pelvis and ascends to join the cecum 
at an acute angle. Here it may be narrowed by peri- 
cecal adhesions, particularly from appendicitis. There 
is a tendency for bismuth to collect in the terminal coils 
of the ileum, and opinions as to obstruction here should 
be cautious. 

THE COLON 

Size. — It is to be remembered that the average 
colon diminishes in diameter from the cecum to 
the sigmoid. While the cecum and ascending colon are 
relatively larger than the rest of the bowel, they are 
sometimes abnormally dilated as a result of fecal stasis. 
The descending colon is frequently quite narrow with 
sharply marked haustra. The length of the colon varies 
considerably in individuals, and redundancy of the sig- 
moid and descending or transverse colons is often 
encountered, especially in persons who complain of 
constipation. 

Position. — Eccentricities of position most frequently 
seen are ptosis of the transverse colon, usually accom- 
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panied by redundancy, and displacement upward or 
downward of the cecum. Nonrotation of the cecum 
is an abnormality occasionally observed, the entire colon 
occupying the left side of the abdomen. The splenic 
flexure is least subject to alteration of position. 

Patency. — Obstruction to the inflow of the opaque 
enema may be observed on the screen. If due merely 
to spasm this soon relaxes. A tumor may have a nar- 
row central channel, proximal to which the colon again 
shows its normal breadth. Pilling defects about the 
cecum, due to adhesion-producing inflammation, are 
not uncommon. Fecal scybalae may produce apparent 
filling defects in the colon. Marked spastic narrowing 
for a considerable distance is quite often seen, especially 
in the descending colon and sigmoid. Usually informa- 
tion can be gained from the opaque enema regarding 
external fistulas. Diverticula have been diagnosticated 
by this means. 

MoibUiiy, — ^Most of the colon is accessible to pal- 
pation, and abnormal variations in mobility can thus be 
determined while screening. This is of especial value 
in the cecal region, where the normal mobility of the 
cecum may be greatly restricted by adhesions. 

Peristalsis. — ^The examiner will rarely see peristaltic 
action. Opinions have differed as to whether the anal- 
ward movement of the colonic contents is by infrequent 
but rapid propulsion in mass, or by slow vermicular 
progression, or both. 

Ileocecal Valve. — In a fair proportion of cases the 
opaque enema will go beyond the valve into the ileum. 
Whether this incompetence has any pathologic signifi- 
cance is yet to be decided. 

Appendix. — ^Now and then the enema fills the appen- 
dix, visualiziujg its lumen and giving some information 
of its length and position. Bismuth is slowly evacuated 
from it, and traces may remain for days. 
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SIGN GROUPS 

The various diagnostic indicaidons above discussed 
may be synthesized into sign complexes. For example^ 
the radiologic evidences of gastric ulcer comprise : 

1. The diverticulum of perforating ulcer. 

2. Visualization of the bismuth-filled crater of a callous 
ulcer. 

3. The incisura, or transverse contracture, indenting the 
greater curvature. 

4. Localized-pressure tender point on the lesser curvature. 

5. Residue after six hours. 

6. Acute ''fish-hook" form of the stomach, with displacement 
to the left and down. 

7. Delayed opening of the pylorus. 

8. Settling of the bismuth to the lower pole of the stomach, 
such as is seen in hypotonicity or atony. 

The Boentgen-ray signs of gastric cancer include: 

1. Filling defects. 

2. Diminution in size. 

3. Lessened mobility. 

4. Stiffening and gaping of the pylorus, as shown by a 
free and continuous outflow of bismuth from the stomach. 

5. Absence of peristalsis from affected portions of the wall 
of the stomach. 

6. Antiperistalsis. 

7. Residue after six hours, if the pylorus is obstructed, or, 
on the other hand, 

8. If the pylorus is unobstructed, hypermotility, with early 
clearance of the stomach and an advanced position of the 
six-hour meal in the intestine. 

In duodenal ulcer there may be: 

1. Early free opening of the pylorus, with early clearance 
of the stomach. 

2. Lagging of bismuth in the duodenum. 

3. Residue in the stomach (sometimes in the duodenum) 
after six hours, if there is an obstruction from scar con- 
traction. 

4. Pressure -tender point over the duodenum. 

5. Dilatation of the cap. 

6. Irregular outline of the cap or duodenum. 

7. Diverticulum of perforating ulcer. 

8. Vigorous peristalsis, especially if there is obstruction. 
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Badiologic diagnosis of duodenal nicer, unless cor- 
roborated by clinical data, is in most instances a mere 
guess. Excluding obstructive cases, the Eoentgen-ray 
appearance of duodenal ulcer is often seen when the 
actual lesion is elsewhere, as in the appendix or gall- 
bladder. 

INTERPRETATION OF THE PLATE 

Discussion of the relative superiority of the screen 
or the plate is useless. There is no competition between 
them. Each serves certain purposes. Both are neces- 
sary for satisfactory gastro-intestinal work. 

The plate gives a permanent record. It gives finer 
detail, and permits longer and closer study of minutiae 
than does the screen. Stereoscopic plates are especially 
interesting and valuable in many instances. 

Becording, as it does, a single momentary phase of 
the conditions, interpretation of the plate must be 
guarded. Compression of the stomach between the 
spine and the plate may produce an apparent filling 
defect of the pyloric end of the stomach or even an 
apparent hour-glass. Incessant systole and diastole of 
the antrum make it appear vague and indefinite on the 
plate. 

Bismuth poorly suspended may settle irregularly and 
give rise to the appearance of filling defects on the plate. 
What seem on the plate to be kinks, narrowings or 
obstructions of the small or large intestine, are very 
rarely such. Even serial plates have an element of 
uncertainty. 

Mobility, peristalsis, the presence or absence of 
deformities, filling defects, or incisurae, must all be 
determined by the screen examination, during which 
every phase of movement can be seen, the pati^t can 
be turned about for vision at different angles, and the 
effect of palpation can be noted. 

METHOD OP RECORDING FINDINGS 

At intervals during the screen examination, the 
observer or his assistant hastily notes on a scratch sheet 
the more important facts elicited, together with any 



Digitized by VjOOQIC 



144 

striking features of the anamnesis. Most of this is 
easily done by checking or underscoring the appropriate 
item. The form which I show here (Pig. 9) also pro- 
vides for the gastric analysis, which findings are usually 
entered beforehand. Making notes while screening is 
rather trying on the eyes, and I have occasionally used a 
dictagraph. , 
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Fig. 9. — Scratch sheet for use during screen examination. 

From a comparison of the screen findings with the 
plates the final conclusions are drawn. These are 
entered, mostly by underscoring, on the permanent 
record sheet here illustrated (Fig. 10). The small letter 
before an underscored item is entered in its proper 
column on a recapitulation-sheet, from which informa- 
tion can be readily derived for statistical purposes, but it 
also promotes thoroughness of observation by its con- 
stant reminders. 

Visualization of a cancer of the stomach with obvious 
filling defects, or a gastric ulcer with a characteristic 
incisura or a niche is so dramatic that the exuberant 
enthusiasm thus aroused has unfortunately created the 
impression in some quarters that the Roentgen-ray is 
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read}' to supersede the ordinary clinical methods of diag- 
nosis. This impression should be discouraged, for in the 
vast majority of instances the ray is only a link in the 
chain. The x-ray is not a rival of clinical methods, but a 
most valuable adjunct thereto, and worthy of routine 
employment. 

To maintain a proper conservatism in the interpre- 
tation of roentgenologic findings is diflScult, yet abso- 
lutely necessaty. We should remember, among other 
things, that only a very small percentage of those who 
complain of gastric symptoms have gastric lesions. 

Roentgenologists have reason to be proud of the tre- 
mendous advances which have been made in the radi- 
ology of the digestive tract, but it behooves us to be 
careful that the record shall not be marred by over- 
enthusiasm or by long lists of conclusions drawn from 
short lists of cases. 

The Eoentgen-ray findings, unless extraordinarily 
marked and decisive, should be correlated with the 
ananmesis, the laboratory reports, the clinical data, and 
always with common sense. There are cases of ulcer 
and cancer of the stomach and obstruction of the bowel 
in which the combined fiuoroscopic and skiagraphic 
findings are of themselves suflSciently determinative to 
justify a diagnostic opinion. But there is a greater 
number of cases in which the combined x-ray exam- 
ination will merely elicit suspicious or even only eccen- 
tric appearances, a percentage of these being due to real 
lesions, a larger percentage accompanying only func- 
tional disturbances. Here opinions should be advanced 
with the greatest caution, and the final diagnosis should 
rest on all the evidence obtainable from every source. 
This necessitates an extensive correlation, a broad 
knowledge based on experience, and a careful judgment. 

ABSTRACT OF DISCUSSION 

Db. Archibald MacLaben, St. Paul: Plate machines and 

coils occasionally will take stomach and intestine pictures 

that are really very good; but both of these machines are 

so unreliable that they cannot be depended on. After spend- 
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ing a large sum of money for the largest coil made I had to 
throw it away because it would not make the kind of pictures 
that I wanted. The only machines that are certain are those 
of the dynamo type, of which there are three or four good 
makes on the market. 

I wish to confine my remarks to one phase of this ques- 
tion, and that is gastroptosis. When Goldthwaite of Boston 
showed the first stomach and intestine picture some years ago, 
before the Ramsey CJounty Medical Society, we were stimu- 
lated to see whether we could not get pictures of the stomach 
and intestine which were worth while. With the Snook 
machine my associate, Dr. Daugherty, commenced to take 
pictures of the stomach, and found first, that it was much 
lower than we had supposed and much lower than we had 
seen it even on the operating-table. The next thing of impor- 
tance was the relaxation of the pyloric end of the stomach. 
The first cases in which we made these pictures were mostly 
of young women of the neurasthenic type, who had failed to 
get well after operation in our own hands for a chronic relaps- 
ing appendicitis. I have seen many of these cases, and with- 
out the stomach pictures we have not been able to be sure 
that they were cases of chronic appendicitis. 

The statement has often been made that it takes a year 
to get over the operation for chronic appendicitis, but that 
is not true; many of these slow cases after operation never 
had any trouble with the appendix. That is the type which 
the internists and neurologists ever since the time of Weir 
Mitchell have been curing with the rest-cure. Put those 
patients to bed when they have these relaxed atonic stomachs, 
give them six meals a day, and they get well much better 
than they do after an operation. 

Dr. James T. Case, Battle Creek, Mich.: Dr. Carman did 
not discuss the relative value of roentgenography and roent- 
genoscopy. I believe he relies considerably on screen exam- 
ination. I should like to ask him, in closing, to make a state- 
ment as to his practice. Roentgenograms present a very nice 
map of the static conditions present, but give relatively little 
of the information obtainable by means of fluoroscopy when 
one employs intelligent manipulation of the bismuth shadows 
under the guidance of the fluorescent screen examination. 

A laxative is recommended by Dr. Carman before each 
examination, both before the bismuth meal examination and 
before the injection of the bismuth clysma. My idea is that it 
is best to omit laxatives. We want to examine the patient as 
he lives from day to day, and therefore in studying gastro- 
intestinal motility, I think that it is important not to give 
laxatives before the bismuth-meal examination. The bismuth 
injecton gives but little information as to the motility of 
the bowel. 
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Dr. Carman said that he attached small importance to 
the fact that the appendix is occasionally shown in the 
plate. Whether or not it is pathologic for the bismuth to pass 
into the appendix, I am not sure, but the fact remains that 
when the shadow of the bismuth can be seen in the appendix, a 
number of facts may be aacertained with very great accuracy. 
The size and shape of the lumen of the appendix; whether 
it is narrow near the cecal end and likely to be the seat 
of stasis, or whether it is broad uniformly throughout its 
length; whether the bismuth remains in the appendix for only 
a few hours or for fifteen or twenty days; the position of 
the appendix — whether it is retrocecal, down in the true pelvis 
or adherent, and other such facts may be ascertained. Accu- 
rate identification of a localized pressure pain-point in the 
appendiceal region is often possible by this method. That 
this information is frequently obtainable is obvious when I 
tell you that one -fifth of the cases I have examined following 
a bismuth meal, in which the appendix has not already been 
removed, show a patency of the appendix. I now have over 
two hundred and fifty individual cases in which the appendix 
has been patent and, therefore, capable of being studied. 

Dr. C. E. Ruth, Des Moines, Iowa: I believe that we 
somtimes make mistakes in reading these findings. I have 
felt several times that, while I bad my information in advance 
of what the picture was supposed to show, I had better have 
the man who took the picture interpret it for me. I was 
glad to hear what Dr. Carman said with reference to explora- 
tory operations, to determine what is the matter in the abdo- 
men, having been too frequent in the past. Many of the 
patients with chronic appendicitis who have been operated 
on are in no sense relieved because there was nothing wrong 
with the appendix originally or because of adhesions or com- 
plications that resulted from the operation. Only a few days 
ago a patient came to me who was operated on five years 
before, with absolutely no relief whatever from the symptoms 
of supposed appendicitis, for which the appendix had been 
removed. A good fluoroscopic and roentgenoscopic examina- 
tion gave us a picture that showed the cause of the trouble. 
The cecum was low and the colon had doubled back on itself 
forming an acute angle at the hepatic flexure then down into 
the pelvis, thence upward at another acute angle to the left 
somewhat near the normal position of the hepatic flexure. It 
was im)>ossible to get the bismuth to pass in any considerable 
quantity. At a point almost on a level with the normal site 
of the iliac crest, there was a sharp angulation as the trans- 
verse colon attempted to reach the splenic flexure. We diag- 
nosed a band causing partial obstruction at this point. The 
operation showed the band to be present. It was omentum 
as large as my flnger passing from what we believe to be the 
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normal position of the middle of the transverse colon down 
to the right iliac fossa, being anchored there firmly. It was 
quite evident that this was the result of the omentum hav- 
ing been forcibly drawn down and secured by suture or other 
means at the time the operation for supposed appendicitis 
was done or, having been present before, was the cause of 
the symptoms supposed to be produced by appendicitis. The 
patient experienced relief as soon as the discomfort from the 
operation was passed which released this band. From the 
many roentgenograms that have been taken recently I feel 
that we must reduce at least by half the exploratory opera- 
tive undertakings that have been made in the past, until 
we have secured a good picture of the condition of the 
stomach and colon and have evidence that will enable us to 
plan for an operation intelligently, and that we must do this 
before we have opened the abdominal cavity and pawed over 
its contents for half an hour to get an intelligent idea of the 
needs of the case. 

Dr. B. W. Sippy, Chicago: The maximum benefit from 
roentgenoscopy is to be obtained only in conjunction with 
careful clinical work. If we are to avoid numerous mistakes 
in our work, we should compare the roentgenoscopic findings 
with most careful clinical observation. We must not leave 
out any of the older methods of determining the conditions 
present if we wish to succeed. The Roentgen ray alone, as 
Dr. Carman stated, may lead to serious mistakes. 

One word as to the use of atropin in connection with spasm. 
We have been led to believe that spasmodic contractions of 
the stomach and bowel will almost invariably show a great 
tendency to become relieved if we give atropin or belladonna. 
I want to report one case in which that was most deceptive. 
The roentgenogram showed an hour-glass stomach. It was 
a beautiful picture, taken by a competent man. The patient 
was referred for operation. Three or four pictures taken in 
succession showed the hour-glass stomach almost in the same 
position each time. Two or three weeks afterward the con- 
dition present was the same. There were no clinical symptoms 
and a careful analysis of the case showed that there had been 
pain present almost as in gall-bladder disease, but other symp- 
toms were not present — nothing in the blood-vessels or stomach- 
contents; in fact, observing the patient for a week at a 
time failed to elicit any clinical evidence of disorder of the 
stomach, and still the pictures showed the hour-glass stomach, 
no matter whether a plate or the screen was used in the 
examination. Under three weeks' use of atropin and bella- 
donna, pushed to physiologic limit, the hour-glass condition 
still existed in the same position. The picture showed this 
hour-glass stomach continuously and justified surgical inter- 
vention. This one case shows positively that the Roentgen 
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ray is either of enormous value or absolutely worthless. The 
operation showed that there was nothing wrong with the 
stomach at all. There was a persistent spasmodic condition 
of the stomach lasting for four weeks, and it remained abso- 
lutely unchanged by enormous doses of atropin and belladonna. 
Db. M. F. Porteb, Fort Wayne, Ind.: Had a picture been 
taken of that stomach prior to the operation, while the patient 
was anesthetized, a diagnosis of absence of hour-glass con- 
traction of the stomach would have been made. It is a good 
plan occasionally to take a picture under anesthesia. 

Db. R. D. Cabman, Rochester, Minn.: With reference to 
Dr. Case's remarks about the use of the screen I wish to say 
that all our patients are screened carefully. Plates are made 
only for reference purposes and to detect those details which 
might be overlooked on the screen. In regard to the use of 
cathartics, we would rather have the stomach empty and be 
able to exclude a filling defect due to cancer, than to know 
anything about the motility. This can be much more accu- 
rately determined by the gastro-enterologists. With refer- 
ence to the appendix, I do not think we need worry about 
that. MacCarty observed only five or six normal appendixes 
in his examination of oyer 25,000 specimens. In the hour- 
glass stomach, which Dr. Sippy mentioned, I think possibly 
the contraction was due to a small ulcer or erosion which 
was not detected by the surgeon. These small ulcers or 
erosions which may produce a persistent hour-glass contrac- 
tion of the stomach, even not aflTected by enormous doses of 
atropin and belladonna, such as were given in this case, could 
be easily overlooked. There certainly must have been an 
ulcer or erosion in this case. 
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THERAPEUTIC POSSIBILITIES OF TRANS- 
FUSION 



BERTRAM M. BERNHEIM, M.D. 
Instructor in Surgery, The Johns Hopkins UniTersity 

BALTIMOBE 



On the very suggestion of the word "transfusion" 
one^s imagination immediately conjures up an indi- 
vidual clinging desperately to a life that has been all 
but snatched from him as a result of accidental hem- 
orrhage, postoperative hemorrhage or one of those tragic 
depletions that not infrequently occur in the course 
of certain well-recognized conditions, such as extra- 
uterine pregnancy, gastric ulcer, etc. And there is 
ample justification for this; transfusion is at present 
an emergency operation — an operation to which one 
resorts with relative infrequency and only when the 
patient is in the direst straits. The brilliant results 
that have been achieved despite the unpromising con- 
ditions under which we perform it are proof, if proof 
be needed, of its helpfulness. 

I was recently reviewing my records and was forcibly 
impressed with the number of transfusions which I had 
performed, not as emergency operations, but for the 
relief of various other conditions. I analyzed the find- 
ings and from them formulated for myself this ques- 
tion which I now take as the subject of my paper : "Is 
transfusion purely and simply an emergency operation? 
May not its chief field of usefulness be rather as a 
therapeutic agent, and have we not almost ejatirely 
overlooked this possibility ?" 

True, there will always be emergency cases. There 
will always be a certain number of cases in which fresh 
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blood, immediately and bountifully supplied, will be 
the only means of saving life. But, are theie not a 
great many so-called medical conditions for whose relief 
blood, fresh blood, is equally as necessary to life and 
well-being, though not quite so urgent as in the emer- 
gencies? Let me describe the therapeutic potentialities 
of this procedure. 

Let us consider first cases of gastric or duodenal ulcer. 
Is there a physician who has had a case of this kind 
under his care in which bleeding has not been a compli- 
cation? The method of procedure in the presence of 
the hemorrhage is rest, starvation, ice-bag, morphin, 
etc., and when the hemorrhage persists, in spite of all 
treatment, or is so profuse right from its inception as 
to be alarming, life-endangering, what then is the 
method of procedure? Starvation, rest, ice-bag, mor- 
phin, etc., with a little horse-serum or human serum 
introduced in order to change the coagulation time of 
the blood and thus check the hemorrhage. If the bleed- 
ing stops, as it does in the vast majority of cases when 
the blood-pressure becomes so low that the heart is 
imable to overcome the resistance offered by the vessels, 
what then is the method of procedure ? Is it not that 
the physician congratulates himself and the family, 
everybody heaves a sigh of relief and then all sit back, 
literally with folded hands, patiently to await the grad- 
ual, tedious convalescence of the exsanguinated victim, 
who under our so-called modem conditions must to all 
intents and purposes work out his own salvation ? Fur- 
thermore, is it not also a fact that the family is almost 
invariably told that the enforced rest and starvation 
diet will be a great boon to the afflicted one in that it 
will give the ulcer a chance to heal ? Thus do we delude 
others and ourselves. Do these ulcers heal? Do these 
patients make complete, permanent recoveries? Per- 
haps a few of them do, but an honest consultation of 
the records will show that the recoveries are in the sad 
minority — and the tale told by the record-books can be 
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supplemented from the experiences of the surgeon who 
sees so many of them after they have been cured ! 

I earnestly believe that in our treatment of such 
cases we have utterly missed the point. When a person 
becomes run-down, to use a colloquialism, all our ener- 
gies are bent toward building him up. No matter what 
is his ailment, medical or surgical, if the patient is 
below par, if he is anemic and his hemoglobin is low, 
attention must be devoted toward raising these most 
important factors to normal before a complete and last- 
ing cure can be expected. And, correspondingly, with 
individuals exsanguinated as a result of a gastric or 
duodenal ulcer, it is unreasonable to expect the ulcer 
to heal when the body has all it can do to regenerate 
new blood. Tissues never heal under such conditions. 
They require nutrition in the form of blood — afresh 
blood, and quantities of it — in order that they may 
recover, and I am of the opinion that a proper realiza- 
tion and application of this principle by means of trans- 
f ufiion, in selected cases of course, will result in a much 
higher percentage of permanent cures than has ever 
before been obtained. Use transfusion in these cases, 
not in the active stage of the bleeding, unless it is alarm- 
ing, but in the quiescent stage a few days after the 
bleeding has ceased. It is unwise to give too much blood 
during active bleeding; in the presence of hemorrhage 
it is hazardous to raise the blood-pressure very much; 
one should simply give suflBcient blood to decrease the 
coagulation time and tide the patient over this dan- 
gerous period. In the quiescent stage the vessels can 
be and should be filled to the brim. 

Freshly transfused blood is of service not alone in 
cases of ulcer of the intestinal canal. Certain forms 
of obscure anemia, formerly considered intractable, 
seem, in the light of further experience, to respond 
with gratifying improvement to transfusion. A little 
over a year ago I transfused a boy about 7 years old 
who had suffered for several years from so-called splenic 
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anemia. He had had repeated hemorrhages from the 
stomach and he vomited practically all the blood I gave 
, him about' eighteen hours after the transfusion. His 
hemoglobin then vas so low that it failed to register 
and he was in a desperate condition, so desperate that 
it was decided as a last resort to transfuse him again 
and remove his enlarged spleen at the same time. This 
was done twenty-four hours after the first transfusion, 
the splenectomy being rapidly performed by Dr. John 
M. T. Finney. After a very stormy convalescence the 
boy i^parently made a complete recovery. He died five 
months later from another gastric hemorrhage, proba- 
bly the result of an old esophageal varix. (After leav- 
ing the hospital his mother indulged his fancies and 
appetite too freely at Atlantic City.) It will be remem- 
bered that he had been ill three or four years, during 
which time these varices had developed. 

Only recently I have transfused in a case of anemia 
of long standing somewhat similar to the above^ and 
the patient is doing so well that her spleen, which it 
had been planned to remove under a second transfusion 
after the first one should have improved her condition, 
has not been disturbed. 

Encouraging results are being reported in pernicious 
anemia, though in this condition repeated transfusion 
seems necessary. After each operation blood is gradu- 
ally lost, but repeated doses are apparently beneficial. 
Not long ago a man was admitted to St. Agnes Hos- 
pital, Dr. J. C. Bloodgood^s clinic, in desperate straits 
from pernicious anemia. All medical means had been 
exhausted, and as a last resort he was transfused. He 
improved, but shortly afterward lost ground and had 
to be transfused again. He was given, in all, four 
doses of blood from three different donors and he lived 
nearly two years, once getting up to a count of 2^ 
million red blood-corpuscles and being able to get about 
a bit. He finally developed a high fever which was 
fatal. I know of no complete and permanent cure, 
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but it must be remembered that transfusion is never 
done in these eases until all possible medical means 
have been exhausted, by which time the patient is almost 
in extremis} Perhaps an earlier use might give better 
results. At any rate, I believe that the evidence against 
transfusion in these conditions of obscure anemia is 
based on too few cases and that until the number is 
great enough to warrant accurate deductions, trans- 
fusion, and repeated transfusion, should be practiced 
in every case in which it would seem to offer the slight- 
est chance of success. By this I mean that the patient 
should be brought up fo^. 'Operation before he is mori- 
bund, before he is in such shape that nothing short of 
a miracle can save him.^ 

Certain toxemias, obscure in origin, only too often 
deadly as regards their outcome, may be helped by 
new blood. A case in point is one that I attended with 
Drs. Siemens and Burnam — a case of toxemia of preg- 
nancy. The patient was a young woman who had been 
operated on some months previously for stone in both 
kidneys. About six weeks before we saw her she had 
begun to vomit constantly, her urine decreased in 
amount and she became quite ill, the condition being 
diagnosed as nephritis. Her course was progressively 
downward, and finally Dr. Burnam went over to Wash- 
ington, her home, diagnosed a three months' pregnancy 
and immediately brought her over to Baltimore, where 
Dr. Siemens emptied the uterus. By this time the 
patient was in very bad condition. She had lost about 

1. Only ten days ago I transfused a young man who, snfferlng 
from a most malignant type of pernicious anemia had a hemoglobin 
of only 13 per cent, and a red count of a little over 1,000,000 cells. 
He was benefited for three or four days but succumbed within ten 
days, as had been prognosticated. The only reason I consented to 
transfuse this case was that I knew it could do him no harm and 
because he and his family wished to take the infinitesimal chance 
of aid that might result. But these cases are too late. The patient 
must come up for transfusion while there is still some fight left 
in him. 

2. So far as I am aware no case of pernicious anemia has been 
transfused when the hemoglobin was 50 per cent, or oyer. It 
might well be that these cases will retain and utilize to advantage, 
new, whole blood early in the course of the disease, whereas such 
is not the case later on. 
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60 pounds in weight, on account of her vomiting had 
taken no nourishment for days, and had secreted but 
15 C.C. of urine during the preceding twenty-four hours. 
She failed to respond after her uterus was emptied and 
about twelve hours later, in an almost hopeless attempt 
to save her life, she was transfused from another preg- 
nant woman, the theory being that certain antibodies 
might be present in the blood of one normally preg- 
nant woman which might overcome the toxins circulat- 
ing in the blood of another woman suffering from the 
toxemia of pregnancy. We cannot aflSrm this theory 
as true, but the fact remains that our patient rallied. 
Six hours after the transfusion she secreted 75 c.c. of 
urine and her pulse had dropped from 160 and up to 
around 120. It was, however, alarmingly irregular. 
Her mental condition was remarkably clear. She held 
on in this condition and in the next twenty-four hours 
secreted 1,100 c.c. of almost perfectly normal urine 
and seemed on the road to recovery when suddenly 
about thirty-six hours after the transfusion she died 
— ^probably from a myocarditis resulting from the pro- 
longed illness and the overwhelming poison that was 
apparently eradicated too late to be of service. The 
ammonia content of this patient^s urine before trans- 
fusion was 22 per cent. The 1,100 c.c. of urine men- 
tioned above contained 7.8 per cent., the normal being 
between 5 and 6 per cent. Her urine, therefore, was 
practically normal in all respects ; there was no albumin. 
Had she not come for transfusion so late, I am sure 
we could have scored a brilliant victory. 

A case very similar to this, but more fortunate in 
its outcome, has been reported by Dr. H. M. Keator* 
of New York. His patient, also suffering from toxemia 
of pregnancy, developed in addition a severe purpura. 
All treatment was unavailing. The uterus was emptied, 
but the patient failed to rally. She made a prompt and 
complete recovery after transfusion from her husband. 

3. Kcator: Am. Jour. Obst., 1912, Ixt, 1005. 
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I think there can be little question but that trans- 
fusion should have a further trial in this distressing 
and fatal condition, and I would suggest that it should 
also be tried in those cases of eclampsia that fail to 
respond to treatment. 

Fresh blood has been used with considerable success 
in pellagra; Cole of Alabama having reported twenty 
or more cases in which he had done transfusion with 
60 to 80 per cent, of cures — a vast improvement over 
statistics reported by other methods of treatment. I 
have transfused two patients myself. The first was a 
woman (St. Agnes Hospital) in the terminal stage of 
the disease, the mental features being most pronounced. 
The course of the disease was uninfluenced and she died 
a few days after the operation.- The second, also a 
woman, was in a stage somewhat earlier than the first, 
although mental symptoms were becoming apparent. 
All medical treatment had failed and the patient was 
going steadily down hill. After transfusion from her 
husband she made a gradual but apparently complete 
recovery. She died five months later of acute alcohol- 
ism,* and at necropsy absolutely no signs of pellagra 
were found. It is my conviction that transfusion in 
this condition simply raises the resistance of the patient 
and enables him successfully to throw off an infection 
or toxin that would otherwise overwhelm him. It hardly 
seems likely that there is anything specific. 

The success of the foregoing case of pellagra embold- 
ened me to try transfusion in two otner cases of 
skin disease, namely, pemphigus foliaceus and psoriasis. 
Both were chronic intractable cases and both patients 
were quite anxious to have the attempt made. Tem- 
porary relief followed in each instance; but there was 
no permanent benefit. Further work in these conditions, 
especially pemphigus, is in progress and the results will 
be noted later on. The field is as yet untouched, and it 

4. This patient had a decided alcoliolic history before she 
developed pellagra, being especially addicted to gin. After her 
recovery she began to drink harder than ever with the inevitable 
result above noted. 
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seems not unlikely that whole blood may be of con- 
siderable service in certain of these maladies. 

Besides the cases in which the patient is suffering 
from a definite disease, it seems to me that there are 
many conditions in which and many individuals to 
whom a supply of good, red blood would seem to be 
the one thing needed; the boost that would start them 
off on the up-grade toward health. Cases of chronic 
infection and consequent debility, cases of lowered 
resistance resulting from no one definite cause and 
even certain selected cases of tuberculosis. Think how 
many individuals there are who are constantly com- 
plaining — anemic, sallow, hollow-chested, weak people 
who never have an appetite and are incapable of work, 
or who work only under great stress. Iron, arsenic, 
fresh air, good food — these and a host of other means 
help a certain number of such patients, but a not incon- 
siderable number remain to struggle along and eke out 
a weary, worthless existence. Does it not seem possible 
that the needed stimulus might come in the form of a 
bountiful supply of healthy, fresh blood? May it not 
well be that a number of the undernourished, anemic 
children or prematurely born babies might be amenable 
to the same form of treatment? 

I might discuss a number of other conditions in which 
transfusion might be employed — such as hemorrhage in 
the new-bom, bleeding in typhoid, shock, illuminating- 
gas poisoning, bad surgical risks, etc. — but their men- 
tion would serve only to further illuminate a topic 
which I intended to present not so much for its 
instructive as for its suggestive value. In conclusion 
let me emphasize the fact that transfusion, in this day, 
is by no means the formidable operation it is commonly 
considered. Judicially used it is practically without 
risk either to donor or recipient. The dangers of hemo- 
lysis and anaphylaxis are practically nil, and a careful 
examination of the donor — especially is it advisable to 
have a Wassermann — will rule out the chance of trans- 
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mitting disease. I have never known a donor to receive 
an infection from a recipient. This is, of course, theo- 
retically possible, but is not likely to occur if proper 
precautions are used to prevent it. In a recent trans- 
fusion for hemorrhage in typhoid there was no infec- 
tion. 

Under these circumstances let me ask practitioners 
to consider the suggestions I have made. Perhaps they 
will conclude with me that an important therapeutic 
agent has been almost totally, but not irrevocally over- 
looked. 

2319 Linden Avenue. 

ABSTRACT OF DISCUSSION 

Dr. Harry Sloan, Cleveland: I want to commend Dr. 
Bernheim's advocating transfusion in cases in which there 
has been a sudden depletion of blood from the blood-vessels 
in that it materially reduces convalescence and returns the 
patient to his normal condition in a shorter time. The prin- 
ciple at fault is the depriving the central nervous system of its 
normal supply of nourishment. You can see the result of this 
procedure markedly illustrated in cases of carbon monoxid 
poisoning, in which there is formed a combination between the 
hemoglobin and the red cells, and the carbon monoxid, which 
throws out a greater portion of active hemoglobin-carrying 
substances. These patients, if left alone, make a very tardy 
convalescence, three months being usually required before 
they can return to normal. If the patient is bled and trans- 
fused with normal blood, he will make a prompt recovery, 
and be around again in a day or two. Clinicians tell us that 
pernicious anemia is usually a fatal disease, no matter what 
we do for it. There are the ups and downs, the periods of bet- 
terment alternating with periods of depression. We have not 
yet determined the hemolytic factor that causes the destruc- 
tion of the red cells in pernicious anemia. It has been our 
experience in filling these people with new blood that they 
lose it in eight days, and return to the condition they were 
in before the transfusion. It was simply a temporary meas- 
ure tiding them over for a few days. The method should 
not be followed out generally, because it may result in useless 
operation without effecting the ultimate cure of the patient. 

As to transfusion in tuberculous patients: The serum from 
tuberculous patients hemolyzes the normal red cells. In trans- 
fusing a tuberculous patient we run a great danger from 
active hemolysis occurring at the time of transfusion, with 
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the resulting death of the patient, so that in doing trans- 
fusion in the case of a patient with active tuberculosis we 
must be careful that no hemolysis takes place. Clinically, 
this is shown by a chill during transfusion, tachycardia and 
dyspnea, without dilatation of the heart. In the cases of 
tuberculosis in which Dr. Crile transfused with normal blood, 
the patients seemed to do better than those who did not have 
the transfusion, but you must shut off the transfusion when 
the patient begins to complain of pericardial distress with 
rapidity of the pulse-rate. 

Dr. B. M. Bebnheim, Baltimore, Md.: In regard to trans- 
fusing in pernicious anemia, we talked with Dr. Sloan yes- 
terday and he said that he did not think it was advisable to 
do it. I asked him whether he had ever transfused a case 
early in the course of the disease, and he said no. If you 
will look up the literature, you will find that no one has 
transfused a case early in the course of the disease. The 
patients transfused have been nearly moribund. They were 
treated by physicians and as a last resort were brought in 
for transfusion, and it was done as an almost hopeless effort 
to save the patient. I do not believe that it helps matters 
much to reason about this matter, and to say that we do not 
know the cause of the blood destruction. That is true. It 
seems to me that we might take the case immediately after 
the diagnosis is made, while the patient has some fight left 
in him, and while his hemoglobin is still up to fifty or sixty 
per cent. Instead of giving him arsenic and the usual treat- 
ment, which is always fatal, why not try a few cases which 
might g^ve a different result? As regards instruments for 
transfusion. Dr. Kimpton's instrument seems to be a good 
one, but no man can use that tube unless he has worked in 
the laboratory and has paraffined a tube not only once, but 
many times. No one else can do it. No one can do trans- 
fusions in general unless he has tried beforehand. If a man 
has worked up his technic on animals and developed it, he 
can do a successful transfusion by any method. The two 
things are parallel. 

Db. V. C. Vaughan, Jb., Detroit, Mich.: Some ten months 
ago I had a case that needed immediate transfusion. The 
patient was difficult to operate on — a new -bom babe. We 
proved that we could withdraw blood from the donor and by 
the proper use of saline solution mixed with blood inject it 
from a hypodermic syringe into the vein of the recipient before 
it clotted. Dr. Freimd of Detroit devised the apparatus. We 
have two needles, two rubber tubes, going to two-way stop- 
cock. To this stop-cock is attached a glass tube, with a 
container for normal saline. One needle is thrust into the 
vein of the donor, the other into the vein of the recipient. 
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We fill the syringe with 1 c.c. of saline solution. Then the 
stop-cock from the vein of the donor is opened, and we fill 
the syringe with blood. Then this cock is shut off and the 
other is opened, and we force blood into the vein of the 
recipient. That requires no operation, you do not have to 
cut the skin. We have transfused 150 c.c. without detaching 
the needles. Anyone can use the method. The blood does not 
clot. 
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CHBONIC FOCAL INFECTION AS A CAUSA- 
TIVE FACTOR IN CHBONIC AETHRITIS ♦ 



FRANK BILLINGS, M.D. 

CHICAGO 



I presented a paper* on this subject in January, 1912. 
The study of the subject has been vigorously carried on 
since that date. Altogether seventy patients suffering 
from arthritis deformans have been investigated and 
treated in the Presbyterian Hospital under the auspices 
of the Otho S. A. Sprague Institute and the Dane Bil- 
lings Memorial Fellowship in the Department of Medi- 
cine of Bush Medical College. 

This clinical research has confirmed the principles 
announced in the first paper. It has been found that 
the focal disease was usually located in the head. Most 
frequently this was a chronic streptococcus focus of the 
f aucial tonsils ; but chronic alveolar abscess and chronic 
sinusitis due to streptococcus infection were an occa- 
sional cause. In monarticular osteo-arthritis of the hip 
especially, chronic hypertrophic prostatitis with residual 
urine, chronic cystitis and infection with the colon bacil- 
lus seemed to be an etiologic factor. There can be no 
question that chronic gonorrheal infection of the semi- 
nal vesicles may cause systemic disease, especially arthri- 
tis. Streptococcus infection of the seminal vesicles may 
also cause systemic infection and especially arthritis 
deformans. 

• From the Otho 8. A. Sprague Memorial InBtltute, the Clinical 
Department of Rush Medical College and the Presbyterian Hospital, 
Chicago. 

1. Billings, Frank : Chronic Focal Infections and Their Etiologic 
Relations to Arthritis and Nephritis, Arch. Int. Med., April, 1912, 
p. 484. 
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In this work the chronic focus of infection has been 
located in the faucial tonsils, dental alveoli or jaw, the 
antra of the head and in the seminal vesicles and pros- 
tate gland. 

Rationally one may find the septic focus in any cir- 
cumscribed streptococcus abscess, possibly a chropic 
appendicitis, chronic cholecystitis, etc. 

The patients who were the subjects of this investiga- 
tion were from the various walks of life. All were 
adults. Three patients over 50 years of age suflPered 
from monarticular osteo-arthritis of the hip (morbus 
coxae senilis). All of the remainder presented the 
three prevailing types of chronic arthritis with deformi- 
ties; that is, the so-called proliferative or hypertrophic; 
the degenerative or atrophic ; and the spondylitis defor- 
mans type. 

The study of these patients shows that an individual 
who suffers from what may be called a true arthritis 
deformans presents not only an arthritis (periarthritis, 
synovitis, osteo-arthritis may be present in different 
joints of the same patient), but also a chronic myositis 
which is more or less selective. The muscles most often 
involved are the biceps himieri, the masseters, the erec- 
tor spinae, the anterior tibial group and the hamstring 
muscles. This is a chronic not very painful myositis 
which causes shortening of the muscular fibers. Hence 
the inability of most of these patients to extend the 
forearm fully. Many cannot fully open the mouth 
because of the contracted masseter muscles. Some rigid 
spines are due to muscular contraction and rigidity and 
not to involvement of the joints of the vertebrae. 

Most of these patients present evidence of chronic 
neuritis or perineuritis of single or multiple nerves, at 
some time in the course of the disease. 

Practically all of these patients suffer from general 
debility; anemia of various degrees, loss of weight, les- 
sened strength and endurance, and functional nervous 
disorders. Long suffering intensifies the perception of 
pain and other discomforts. 
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There can also be no question that a faulty meta- 
bolism modifies the whole morbid process. If one con- 
siders the results of the treatment carried out in this 
investigation, it would seem that the faulty metabolism 
is not a primary factor etiologically. Neveri:heless, it 
is an important factor in the progress of the disease and 
also in its treatment. 

The severe trophic disturbances which occur in the 
joints (cari:ilage, bone, etc.), the appendages of the skin 
(nails, hair, sweat-glands), are diflBcult to explain. One 
does not find cerebrospinal or peripheral nerve lesions 
to account for these changes as in tabes dorsalis (Char- 
cot joint) or other neuropathic conditions. Probably 
the primary cause is the tissue reaction to the bacterial 
toxin, and this specifically excites a proliferative or 
degenerative local metabolism with the characteristic 
morbid anatomy. In the experimental inoculation of 
rabbits with a strain of streptococcus obtained from 
arthritis patients by Dr. D. J. Davis* and Dr. Leila 
Jackson,* non-suppurative, proliferative and degenera- 
tive joint lesions were produced. Prom the joint tis- 
sues the same organism was recovered. There if, there- 
fore, a strain of the streptococcus which will specifically 
produce in the inoculated rabbit morbid anatomic 
lesions, which resemble the morbid joint changes in 
arthritis deformans in man. 

The method of procedure in this investigation was 
the same as that described in the former paper. From 
each patient a most thorough clinical history was 
obtained. A careful general and special examination 
was made. When necessary clinical aid was obtained 
from throat specialists, urologists and other special 
experts. When found the focal infection was removed 
surgically or otherwise. Plate-cultures of the material 
were made from the abscesses or exudate of the operated 

2. Davis, David J. : Bacteriologlc and Experimental Observa- 
tions on Focal Infections, Arch. Int. Med., April, 1912, p. 505. 

3. Jackson, Leila : Experimental Streptococcal Arthritis in 
Rabbits, Jour. Infect. DIs., 1913, xii, 364. 
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tissues. Subcultures were made from the dominant 
bacterial colonies of the plates. The opsonic and phago- 
cytic indexes of the blood of the patient with the domi- 
nant bacteria were studied before and after autogenous 
vaccination at intervals of one week. Eabbits were 
inoculated with the living bacteria, and the results 
studied on the animal living and dead. 

These bacterial studies have revealed some notable 
results. The dominant organism found in abscesses and 
sealed crypts of the faucial tonsil are Streptococcus 
viridans and Streptococcus hemolyticus {pyogenes). 
The S. viridans is usually a surface growth, while the 
S, hemolyticus is frequently found in pure culture in the 
deeper infected tissues. In acute rheumatism the bac- 
teria obtained from joint exudate and from rheumatic 
nodes have been studied by Dr. Edward C. Bosenow, 
fellow of the Memorial Institute for Infectious Diseases, 
cooperating with us. He has found that organisms from 
rheumatism appear to occupy a position between S. viri- 
dans and S, hemolyticus. They are more virulent than 
the former and less virulent than the latter. Three types 
of organisms have been isolated from rheumatism. One 
type produces green on blood-agar and forms very long 
chains. The second type produces a narrow zone of 
hemolysis on blood-agar from the beginning or after 
several generations and forms short chains. The third 
type produces a grayish-brown colony without affecting 
perceptibly the blood in the media and appears as a 
diplococcus in short chains and as single cocci. By 
varying the condition of growth, these types may be 
changed quite readily, one into the other. The most 
distinctive cultural features are their production of a 
very high acid reaction in dextrose broth and abundant 
growth at a low temperature. They are more virulent 
to warm-blooded animals than S. viridans, but less vir- 
ulent than S. hemolyticus and, of course, the pneumo- 
coccus. To frogs at 22 C. (71.6 P.) the virulence of the 
rheumatism strains is, however, greater than both the 
S, hemolyticus and the pneumococcus ; but if the frogs 
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are kept at 37 C. (98.6 F.) the order of virulence is the 
game as in warm-blooded animals. 

The cultural features are not so distinctive as the 
pathogenic properties. The results following injection 
in animals are quite different from those following 
injection of 8, viridans, 8. hemolyticus and even mixtures 
of these two strains. It is common to produce by intra- 
venous injection in rabbits, multiple non-suppurative 
arthritis, endocarditis, myocarditis and pericarditis in 
the same animal. By modifying these strains by vary- 
ing culture methods, their aflBnity for joints, endocar- 
dium and pericardium becomes less and the affinity for 
the muscles, myocardium and kidney much greater, pro- 
ducing now a non-suppurative myositis. The largest 
number of these lesions is found in the flat muscles of 
the neck, shoulders and spine, the intercostal muscles 
and the more tendinous portions of the muscles of the 
extremities. Three of the strains from rheumatism have 
been converted into typical pneumococci. Beverse 
transmutations may be made from the pneumococcus to 
the various cultural characteristics (green, gray and 
hemolysis producing streptococci) by varying the cul- 
ture mediums, oxygen tension, etc. The strains of 
streptococci studied from various patients are undoubt- 
edly the same as those described by Poynton and Payne 
and Beattie as the Micrococcus rheumaticus. The 
results of the clinical studies and animal experimenta- 
tion by Poynton, Payne, Walker, Beattie, Yates, Cole 
and others have been of great value in establishing the 
cause of acute articular rheumatism. Confusion has 
existed in the minds of many because the organisms 
described by the different investigators did not coincide. 

The results of the work of Kosenow* seem to adjust 
the differences, for his experiments show that the same 
organisms may be changed by cultural methods so that 
they may in mediums show progressive phases of trans- 

4. Dr. RoseDow will publish the results of his work in the Jour- 
nal of Infectious Diseases, Chicago, in July, 1913. 
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mutation. The range of transmutation is from a type 
of streptococcus to the pneumococcus. Furthermore, at 
diflEerent stages of the transmutation he has, at will, pro- 
duced in the inoculated rabbit, suppurative arthritis, or 
at another phase multiple proliferating arthritis, endo- 
carditis, pericarditis and myocarditis, or at another 
phase myositis of some of the general skeletal muscles, 
at another phase, a virulent type which produces arthri- 
tis with proliferative and degenerative joint lesions, and 
at another phase typical pneumonia. These experi- 
ments probably clear up this diflEerence in results and 
the varying types of streptococci described by many 
investigators. 

Many investigators have searched for the source of 
the infectious organisms of chronic arthritis in the ali- 
mentary tract. Strains of streptococci isolated from the 
feces have been used as vaccines in the treatment of 
chronic arthritis. We have not experimented with the 
intestinal flora in this investigation. 

In the treatment of these patients we have carried out 
the following plan: 

1. All possible sources of focal infection have been 
removed. Tonsillectomy; oral surgery for alveolar 
abscesses (roentgenography will show jaw disease) ; 
drainage or other measures to cure sinusitis; vasectomy 
to drain and to use the vas deferens to wash out infected 
seminal vesicles and to drain the prostate gland, and 
any other measures necessary to surely remove all pos- 
sible streptococcus foci of infection have been made use 
of. 

2. The patient's immunity to the infectious organ- 
ism has been improved by : 

(a) Absolute rest for an indefinite period. This 
may be absolute or partial recumbency dependent on the 
individual and the character of the disease. 

(&) Improvement of the general and individual 
hygiene. The patient needs good air, sunshine, good 
wholesome food with plenty of proteins to replace 
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wasted tissue, restorative tonics when required, plenty 
of fluid drink and the necessary laxatives. Fatigue 
must be avoided. Gentle superficial massage may be 
used, but in the beginning never to the degree of caus- 
ing pain and fatigue. A cheerful environment and 
constant moral support is essential to all of these 
patients who are despondent because of long suflfering. 
Many of them are pessimistic of hopeful results of 
treatment because baths, superheated air treatments, 
massage, osteopathy and drugs have not only failed, but 
have made the disease worse. These measures modified 
to meet individual peculiarities will usually improve the 
general condition, and the immunity to the infectious 
organism is increased as shown by the steady improve- 
ment in the condition of the joints. Indeed, it is my 
opinion that these measures alone will stop the further 
progress of the disease, and usually entire recovery will 
take place ; but for some patients this will require a long 
period of treatment. 

(c) Autogenous vaccinations with the strains of 
streptococci isolated in each patient. This practice has 
been followed in practically all of the patients. Immu- 
nologic study of the blood has been made coincidently. 
As a rule the opsonic index and also the phagocytic 
index have been increased by these vaccines. 

Many of the patients investigated had been ill for 
months or years. Some of them had received vaccina- 
tions of commercial vaccines, single and mixed, and 
during the past year several had received repeated injec- 
tions of Rheumo-Phylacogen. As far as could be 
learned, these treatments were instituted without any 
investigation of the patient's condition, and without a 
diagnosis of the infectious micro-organism. Not one of 
them had received benefit from the vaccines of any kind. 
Many of them were apparently made worse. 

There is a value in vaccine therapy, but to obtain 
benefit from vaccines, they should be rationally used. 
To use vaccines, simple or mixed, in the treatment of a 
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patient, without first ascertaining the nature of the dis- 
ease, and if infectious, the kind of invading organism, 
is unscientific, reprehensible and wrong. When the 
mixed vaccines or the filtrate of culture-broth of count- 
less organisms are used, it is like the shotgun prescrip- 
tion of our ancestors of the profession. They were and 
are intended to hit something. There is this difference 
between the old and the new shotgun: The abused 
stomach could reject the old shotgun mixture; the new 
shotgun mixture is injected subcutaneously or intraven- 
ously, and the patient cannot escape it. It is my opin- 
ion that vaccine therapy irrationally used and the injec- 
tion of so-called serums made from culture-broths is 
usually without benefit to the patient with arthritis 
deformans and often results harmfully to the health or 
life of the invalid. 

THE USE OF POLYVALENT STREPTOCOCCUS HORSE-SERUM 
IN CHRONIC ARTHRITIS 

In the latter part of 1911 and the early part of 1912, 
two horses were immunized with approximately thirty 
strains of streptococci obtained from the foci of infec- 
tion of the patients suffering from arthritis deformans. 
This serum was concentrated and refined and after heat- 
ing was used in approximately twenty-five patients. 
The serum seemed to intensify the immunizing effects 
of the autogenous vaccines. In spite of the practice of 
all known precautions, every patient suffered after the 
second or third treatment from anaphylaxis. Usually 
this was manifested as an erythema and urticaria, with 
intense itching of the skin. There was usually a slight 
rise of temperature and much discomfort from muscular 
soreness, aching and joint pain. Three patients, all 
women, suffered from anaphylactic shock of such sever- 
ity that they nearly died. Inasmuch as we could not 
prevent these reactions, by all known precautions, that 
part of the treatment was abandoned as a measure too 
dangerous to use. This we did with the conviction that 
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the other measures enumerated before, to improve the 
immunity of the patient, were practical and sufficient. 

When the improvement of the joints and the general 
condition of the patient permitted, the contracted mus- 
cles were stretched under gas anesthesia, and if neces- 
sary plaster casts were applied to the lower extremities. 
At the proper time calisthenics and graduated walking 
were instituted. Tonic hot-cold spray baths were given 
daily to some patients. 

Hospital treatment is necessary to properly investi- 
gate and manage patients with chronic arthritis. Other- 
wise the necessary discipline, individual hygiene, proper 
rest and the later application of passive and graduated 
exercise will not be faithfully carried out. 

DIFFERENTIATION OF AHTHHITIS DEFORMANS FROM 
OTHER TYPES OF CHRONIC ARTHRITIS 

Based on these clinical and bacteriologic studies and 
experiments, I think we may now recognize arthritis 
deformans as a distinct clinical type. The proliferative 
and degenerative types of polyarthritis present a sub- 
acute or chronic course with exacerbations and remis- 
sions, polyarticular arthritis (periarthritis, synovitis, 
osteo-arthritis), chronic myositis with contractures of 
muscles and consequent deformities, palpably sore nerve 
trunks, trophic disturbances of the skin and its appen- 
dages, varying degrees of malnutrition and frequently a 
neurotic condition. Severe and mild degrees of the 
disease exist. In an early stage recovery may occur and 
in later stages with serious morbid structural changes 
the progress may be checked spontaneously. This is 
explicable when one recalls the fact that the etiologic 
chronic focus may disappear spontaneously by the devel- 
opment of a process of local immunity. 

Chronic gonorrheal arthritis is often deforming and 
not uncommonly is polyarticular. The knee, ankle, 
wrist, shoulder and spine are the joints most frequently 
involved in the order named. Tenosynovitis is a com- 
mon occurrence in gonorrhea, but myositis practically 
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never. Male adults are more often infected than 
females. The frequency of gonorrhea in female children 
makes gonorrheal arthritis more common in girls than 
in boys. If a careful examination is made the focal 
gonorrhea can usually be found. In the male the semi- 
nal vesicles and prostate are the seat of the focus and 
in the female the vagina, fallopian tubes and probably 
the glands of the labia may harbor the organism. The 
skin anaphylactic test may be used to confirm the diag- 
nosis. The removal of the cause; massage of prostate 
and vesicles, vasectomy to promote drainage of the vesi- 
cles and prostate and to permit the injection of anti- 
septic remedies into the vesicles through the vas defer- 
ens, and the necessary surgical and local treatment of 
the female genitalia will render the diagnosis absolute 
by the recovery of the patient. 

Chronic tuberculous arthritis is usually monarticular, 
often suppurative, and begins as an osteomyelitis in the 
short bones or in the epiphysis of a long bone; there 
is frequently a tenosynovitis and practically never a 
chronic myositis. The clinical history is usually very 
characteristic. Often the bone or joint disease imme- 
diately follows trauma of some sort. After a period 
great improvement or apparent recovery occurs to be 
followed in a few weeks or months by a return of the 
joint disease, which then steadily progresses in severity. 

Neuropathic joints (Charcot) are always associated 
with some of the characteristic signs of tabes dorsalis. 

Chronic podagra, with the characteristic tophi and 
selection of the small joints as a rule is easily recog- 
nized. Gouty tophi may be present as a coincidence in 
arthritis deformans. 

Senile arthritis with deformities due to Heberden's 
nodes, and atrophic changes may be difficult to differen- 
tiate from the degenerative (atrophic) type of arthritis 
deformans. The absence of chronic myositis, with con- 
traction of the biceps humeri and masseter muscles and 
the age of the patient are helpful in differentiation. 
Senile changes may be coincident in arthritis deformans. 
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THE RESULT OF THIS METHOD OF TBEATMENT 

In those patients in whom no marked destruction of 
tissues has occurred, recovery has taken place in many 
and others are convalescent. Patients with cartilagi- 
nous and bone disease have vastly improved and the 
progress of the disease has been apparently checked. 
Case reports are not included for lack of space. 

CONCLUSIONS 

1. Arthritis deformans is an infectious clinical entity 
manifesting chronic periarthritis, synovitis, prolifera- 
tive and degenerative osteo-arthritis, chronic myositis 
with contraction of muscles and perineuritis or neuritis. 

2. Usually coincident but secondary malnutrition and 
faulty metabolism aggravate the condition of the 
patient. 

3. The infectious source is usually focal and located 
in the mouth (alveoli), faucial tonsils or antra 
(sinuses). Occasionally the focus may be in the pros- 
tate gland, seminal vesicles, the female genitalia, and 
probably also in a streptococcus chronic appendicitis or 
cholecystitis or a circumscribed streptococcus infection 
anywhere. That the infection may occur from a chronic 
streptococcus invasion of the intestines is a question to 
be decided. 

4. The morbid anatomy of the experimental chronic 
arthritis is the same as that found in man. This mor- 
bid anatomy is the specific reaction of the infectious 
organism. 

5. Arthritis deformans may be diflEerentiated from 
other types of chronic arthritis by the characteristic 
coincident involvement of periarticular and articular 
structures, chronic myositis, consequent contractions of 
muscles, secondary trophic changes due to a faulty 
metabolism, malnutrition, etc. 

6. The treatment and management must comprise: 
1. The removal of the cause. 2. Improvement of the 
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immunity by rest, personal hygiene, including good 
food, pure air and sunshine, rational calisthenics and 
physical culture, moral support and a cheerful environ- 
ment. Autogenous vaccination may be added to still 
further improve inmiunity. 

7. The clinical results confirm the principles embodies 
in this paper. 

This investigation has been conducted by a group of workers 
cooperating with me. Dr. Homer K. Nicoll, the Dane Billings 
Memorial Fellow in Medicine in Rush Medical College, has 
made the cultures of bacteria and supervised the immunologic 
vaccinations and serum inoculations. Dr. D. J. Davis, path- 
ologist at St. Luke's Hospital, has supervised the immunologic 
studies at that institution. Drs. George E. Shambaugh and 
S. A. Friedberg have performed the necessary nose and throat 
examinations and operations. Drs. John Ridlon, A. D. Bevan, 
Dean Lewis, Carl Davis and C. J. Rowan. have given aid when 
surgical measures (stretching muscles, breaking up adhesions, 
and applying casts and braces) were required in the treatment. 

122 South Michigan Boulevard. 
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THE EOLE OF THE PROSTATE AND SEMINAL 
VESICLES IN GENERAL TOXEMIAS 



HUGH H. YOUNG, M.D. 

BALTIMORE 



It is now becoming more and more generally recog- 
nized that the etiology of many obscure joint, cardiac, 
neurologic and other diseases is to be found in chronic 
infections in remote organs, and in recent years the ton- 
sil, nasopharynx, and alimentary tract have come to be 
regarded as the frequent site of such infections. The 
extent to which the genito-urinary tract is to blame has 
not been appreciated, and in reviewing the literature 
one finds very few valuable articles giving exact data on 
this question. Of course, it has long been recognized 
that gonorrhea, both acute and chronic, is responsible for 
many general infections, but the part played by the 
acute and chronic infections of the higher genito-urinary 
tract, the kidney and bladder, the epididymis and testi- 
cle, the prostate and seminal vesicles, have received scant 
accurate attention. 

In this article I shall confine my attention to the r61e 
of the prostate and seminal vesicles in chronic toxemias 
and remote infections. 

The frequency of acute prostatitis and seminal vesicu- 
litis is well recognized. The fact that in the majority 
of cases of gonorrhea, the posterior urethra, prostate and 
vesicles become involved is well known, but I believe that 
the profession fails to realize, or perhaps neglects the 
fact that chronic prostatitis and seminal vesiculitis are 
extremely common diseases, and that they may exist 
without producing symptoms or attracting the attention 
of the patient for years, only to show themselves as a 
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danger-seat when the patient marries or becomes the 
subject of chronic rheumatism or other forms of remote 
infection and toxemia arising from an old prostatitis or 
vesiculitis. 

The original etiology of these cases is by no means 
always gonorrheal. Many arise from bacterial infections 
which come down through the urinary tract, having 
been eliminated through the kidneys during acute infec- 
tions in other parts of the body. I have seen several 
such cases as a result of typhoid fever, and they are not 
imcommon in chronic inflammations of the kidney and 
bladder. Infections also reach the prostate from the 
rectum not infrequently as a result of proctitis, ulcer, 
hemorrhoids, etc., but more conunon still are those which 
come as a result of the long-continued frequent habit of 
mastur'bation, which in many cases produces an exten- 
sive chronic inflammatory process involving both the 
prostate and seminal vesicles and the tissues around 
them, so that one frequently finds an extensive enlarge- 
ment and pronounced chronic inflammatory condition 
associated with local and remote symptoms sometimes of 
severe character. 

The gross pathology of chronic prostatitis and vesicu- 
litis varies so greatly that time precludes my doing more 
than mentioning the subject here. 

On rectal examination often the prostate is very little 
enlarged, and may be quite smooth, but the surface 
is generally indurated, often variable in character, 
slight irregularities being present and adhesions to the 
rectum and lateral walls of the pelvis usually found. In 
the majority of cases the seminal vesicles are similarly 
affected, irregidarity, induration and adhesions being the 
characteristic findings. In more pronounced cases there 
may be greater enlargement, sometimes very great, very 
marked induration, and sometimes softening, fluctua- 
tion, localized focal abscess, etc., though these are rare. 
The essential process is an endo-acinous and periacinous 
inflammation in the prostate and chronic inflammatory 
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infiltration within and about the vasa deferentia and 
seminal vesicles. Owing to the fact that all these struc- 
tures drain badly, being dependent on minute tortuous 
ducts and tubules, foci of chronic inflammatory infil- 
tration remain unrelieved for years, often become sur- 
rounded by fibrous changes, and remain centers for the 
absorption of toxins and infections, and sources of local 
irritation, pain and discomfort. 

It is indeed remarkable that any of these patients ever 
recover. As a matter of fact, in many chronic inflam- 
.mations in this region recovery never occurs unless vig- 
orous assistance is given either by the mechanical evacu- 
ation afforded by prostatic and vesicular massage or hot 
rectal douches, or by bacterial therapy or by operation. 

SYMPTOMS CLASSIFIED 

The results symptomatically of chronic prostatitis and 
seminal vesiculitis may briefly be classed as local, uri- 
nary, sexual, nervous and general. 

The local symptoms are often so slight (merely a lit- 
tle discomfort, fulness or heaviness in that region) that 
it is most often the sexual changes which bring the 
patient for treatment. 

The nervous symptoms are often so remote and dis- 
connected that the prostate is not suspected. I have seen 
many cases of lumbago, sciatica, vague pains in the back, 
hips, thighs, perineum, groin, and often as far as the 
soles of the feet, caused by chronic inflammations of the 
prostate and seminal vesicles which by involving nerve 
terminals cause stimuli to be sent to the spinal cord and 
there transmitted to other visceral and superficial 
regions according to the dicta laid down by Head in his 
explanation of the etiology of referred pains. 

I hope I may be pardoned for digressing somewhat to 
call attention thus to the great importance of examining 
the prostate in many painful conditions anywhere 
between the diaphragm and toes, when there are no 
localizing symptoms to direct attention to the prostate 
itself. In such cases it is often the site of an extensive 
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chronic inflammatory process which is the cause of the 
whole trouble. I know of ten cases in which there was 
operation for renal calculus, the symptoms of which were 
typical: severe intermittent colicky pain radiating to 
the groin and associated with symptoms of hematuria 
and entirely due to a chronic inflammatory process in 
the prostate and seminal vesicles with reflex referred 
pains to the kidney region, the blood coming from a con- 
gested and inflamed posterior urethra. 

It is with the conditions and symptoms resulting from 
absorption of toxins and bacteria from the prostate and 
seminal vesicles which it is my particular object to lay 
stress on, and perhaps I cannot do better than to cite 
a few cases to bring out some of the different phases of 
these conditions. 

REPORTS OP CASES 

Case 1. — G. W. S., aged 31, complained of multiple arthritis 
of six years* duration foUowing an old urethritis. There were 
no local prostatic symptoms. The patient was bedridden and 
reduced to a skeleton; he was imable to walk, use his hands 
or even his jaws. He voided lurine normally, and there was 
no urethral discharge, but rectal examination showed that 
while the prostate itself was only slightly enlarged and 
indurated, there was an extensive plateau of infiltration 
above it. An operation through the perineum evacuated a 
great deal of pus with a resulting immediate benefit in joints 
which had so long been terribly infiamed. 

Case 2. — R. L. G. complained of arthritis of left knee and 
painful heels. The patient had had gonorrhea several years 
before, and now very slight urethral discharge and no urin- 
ary symptoms. Examination showed double Achillea tendon 
bursitis and exostosis of the os calcis, besides extensive 
arthritis of the left knee. The prostate and seminal vesicles, 
which gave forth no symptom, were enlarged, indurated and 
adherent, and the secretion obtained from them contained 
pus. Treatment by rectal massage and intravesical irriga- 
tions of nitrate of silver gave good results. 

Case 3. — ^M. S. complained of sciatic rheumatism, pain in 
back, hips and thighs, and inability to walk without crutches. 
There were no urinary symptoms and no urethral discharge. 
The urine was clear and the kidneys negative. Roentgen- 
oscopy revealed exostoses along the spine, and examination 
of the prostate and seminal vesicles disclosed a chronic 
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Fi:4. 1. — Showing the crcscentic incision in the skin. 




Fig. 2. — The tractor used ns a sound in the posterior urethra to 
show the position of the membranous urethra and apex of the 
prostate. 
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V\g. 3. — Tractor opened out, traction made and seminal vesicles 
exposed. 
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Fig. 4. — Kxposuro of spmlnal vesicles. Incision of the fascia of 
Dt»nonvilIler preijariitory to incision or excision of the vesicle. 
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inflammatory process, the secretion obtained by massage 
containing pus in abundance. Under local treatment the 
patient was soon able to dispense with his crutches and walk, 
and many of the referred pains had disappeared before plaster 
jackets were applied for the relief of the spinal exostoses. 

Case 4. — J. B. C. complained of severe dull pain in the 
right iliac fossa of several years' duration. The patient 
had had gonorrhea twenty-four years previously and four 
years later he began to suffer pain which had never left him. 
The appendix had been removed, the kidneys suspended, 
various abdominal organs examined and the patient had had 
numerous operations without relief. Examination disclosed 
a chronic prostatitis and marked seminal vesiculitis on the 
right side; the nerve terminals being involved in the inflam- 
mation and giving rise to the referred pains from which the 
patient had suffered so long. 

Case 6. — G. H. R., aged 63, complained of severe pain in 
the back and legs of ten years' duration, which often inca- 
pacitated him from working. There was no history of gonor- 
rhea. There were also frequency of urination and on cough- 
ing a severe pain across the lower abdomen. Examination 
showed a chronic prostatis and vesiculitis with an 
extremely tender point in the middle of the prostatic urethra, 
and pressure on this was followed by the escape of a cal- 
culus from the urethral meatus. 

Endoscopic examination showed a very large verumon- 
tanum, in the center of which was a cavity from which the 
calculus had escaped. The symptoms as described persisted 
regardless of the escape of the calculus until by treatment 
the prostate, seminal vesicles and verumontanum had been 
brought to normal. Since then, for several years, the patient 
has remained entirely well. 

Case 6. — S. M. C, aged 58, complained of severe attacks 
of heart-disease, fever and frequency of iu*ination. The 
patient was quite well until an attack of acute prostatitis, 
non-gonorrheal in character, several years previously. Since 
then evidence of myocarditis and severe organic change in 
the heart has come on, the condition being aggravated from 
time to time by temporary increase in the prostatic inflam- 
mation. Examination showed a very bad heart, myocarditis, 
auricular fibrillation characterized by severe attacks of dysp- 
nea and very rapid heart -action. The prostate and seminal 
vesicles were chronically inflamed; infection by the colon 
bacillus and a chronic cystitis were present. Prostatectomy 
and seminal vesiculotomy were indicated but not carried 
out owing to the severity of the cardiac condition. Under 
local treatment the condition of the patient improved con- 
siderably for a time, but in a few montiis he died as a result 
of his heart-disease. 
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Patients with prostatic hypertrophy have in many 
instances an associated chronic prostatitis and seminal 
vesiculitis, and I havs frequently seen severe joint 
troubles and neuritis, resulting from these conditions, 
absolutely relieved by perineal prostatectomy, often to 
the amazement of the patient at the unexpected cure of 
an old rheumatic condition from which he had suffered 
for years. 

Glancing at the literature one finds numerous articles 
on gonorrheal arthritis and other forms of general 
gonococcus infection, all of which are too well recog- 
nized to need more than passing notice here. 

Very little is to be found in the literature in regard 
to the remote infections and toxemias resulting from 
chronic disease of the prostate and seminal vesicles. 

In a recent report of 254 cases of seminal vesiculot- 
omy performed on account of chronic inflammation of 
the seminal vesicles, Fuller states that 124 cases, or 
about 50 per cent., were associated with "absorption or 
toxic rheumatism," and that all of these cases were 
relieved in a most radical manner by the operation of 
vesiculotomy. In his last series of eighty-nine cases, "80 
per cent, of the patients were well and free from all 
symptoms when passed from observation a month or six 
weeks after operation." One of his patients operated on 
three years before, after having been on crutches for 
seven years, is now in perfect physical condition. 

Besides the article of Fuller one finds practically 
nothing in the literature as to the operative treatment 
of these cases, but numerous rather indefinite articles 
describing general methods of treatment, particularly by 
means of vaccines, serums, etc., with some enthusiastic 
and many unsatisfactory results. 

The operation performed by Fuller is so well known 
that I need not refer to it here. This procedure, which 
requires such extensive incisions on each side of the but- 
tocks, rectum and perineum and is seemingly so formid- 
able, is shown by Fuller to be free from danger in that 
he has had no mortality in 254 cases. 
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An operation which I have been in the habit of carry- 
ing out is based on a desire to see the region of the 
prostate and seminal vesicles, and to be able to proceed 
thereon as indicated by the pathologic conditions found 
to be present. 

The prostate is exposed in much the same manner as 
in perineal prostatectomy, the only difference being that 
instead of a sound in the urethra a long special prostatic 
tractor, which can be passed through the urethral meatus 
is employed. The usual inverted V-shaped cutaneous 
incision starting with the vertex of the V about 1^4 
inches in front of the anus, and the two branches paral- 
leling the ischiopubic ramus to a point about an inch 
to the outside of the anus on each side are used. After 
the fat and superficial fascia have been penetrated, the 
fossa on each side of the central perineal tendon bounded 
in front by the transversus perinei muscle, posteriorly 
by the levator ani muscle, and externally by the ischio- 
pubic ramus is opened up by blunt dissection with the 
finger and scalpel. The bifid tractor is then introduced, 
thus pulling the levator ani backward and putting the 
central tendon on stretch. With a scalpel this tendon 
is divided immediately behind the bulb, and deep down 
the muscular fibers covering the membranous urethra 
and known as the recto-urethralis muscle are cut, thus 
allowing the rectum to be pushed back, and the urethra 
containing the closed long tractor exposed. 

Up to this point the procedure has been practically 
that of perineal prostatectomy. Now instead of incising 
the membranous urethra, the long tractor is pushed 
down into the bladder, opened out, traction made, and 
the posterior surface of the prostate then exposed after 
separating the rectum from it, the operator being sure 
that he is in front of Denonvillier's posterior fascia, and 
working on the shiny capsule of the prostate itself, 
which is always the guide to show when one is in the 
proper layer of cleavage in separating the rectum from 
the prostate. By continued traction and use at the same 
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time of the instrument as a lever by pushing the outer 
end toward the patient^s hip, the prostate is compressed 
against the triangular ligament and the seminal vesicles 
are brought up toward the wound where, with good lat- 
eral and posterior retraction, any procedure which seems 
desirable can usually be carried out. Sometimes the 
adhesions around the seminal vesicles are so extensive 
that they have to be broken through before good expo- 
sure of these structures can be obtained, but usuallj 
little diflSculty is experienced in drawing the seminal 
vesicles close into the wound. Examination will then 
show that they are covered by the same transverse layer 
of fascia as the prostate, the anterior fascia of Denon- 
villier which forms the true strong capsule of the pros- 
tate and also covers transversely the seminal vesicles, 
vaaa deferentia and intervesicular and retrovesical 
structures, and this must be divided before any of these 
structures can be attacked. 

It is well here to make a careful survey of the site, 
to see whether the prostate is sufficiently abnormal in 
any portion to require incision or excision, and the same 
for one or both seminal vesicles. The vasa deferentia 
cannot be so easily detected, but after division of the 
fascia of Denonvillier they can usually be isolated, exam- 
ined and opened if desired. Examination previous to 
operation should have shown with considerable accuracy 
the conditions present, and given an indication of the 
extent of the procedure which should be carried out; 
but the extent of the procedure will depend much on 
what the operator finds with the parts thoroughly 
exposed, when they can be palpated and explored. If 
the seminal vesicle is surrounded by considerable adhe- 
sions these should be freed as much as possible, and the 
vesicle either opened by one or more incisions or by 
removing a portion of its posterior surface. The fact 
that the seminal vesicle is a complicated structure run- 
ning up and down in several loops before finally ending 
in the ejaculatory ducts shows the importance of a thor- 
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ough drainage in several places if necessary, and I occa- 
sionally make several windows in the seminal vesicles 
thus imcovering the interior and supplying good drain- 
age. Besection or incision to a great extent is usually 
unnecessary and undesirable, except in tuberculosis for 
which operation is usually contraindicated, though easily 
carried out by this procedure. 

The importance of "pus tubes in the male/^ as shown 
by Belfield, suggests that it may be found desirable in 
some cases to open widely the ampullae of the vasa 
deferentia which are easily discovered after the fascia 
which covers them and the vesicles is turned to one side 
by the two longitudinal or one transverse incision, and 
I am of the impression that much more satisfactory 
drainage for chronic collections of pus in the vasa defer- 
entia can be obtained by this ^ operation than through 
operations on the vasa in the groin or scrotum. The 
method of attack on the prostate itself depends, as 
remarked above, on the extent of the pathologic process, 
incision or excision, single or multiple, with every effort 
of course to preserve the floor of the urethra and ejacu- 
latory ducts and not to open into the urethra being 
taken. If the median portion of the prostate is enlarged, 
indurated and obstructive it may be excised or enucle- 
ated from in front of the ejaculatory ducts from one of 
the lateral incisions in the prostate, but as a rule this 
is best attacked by the punch operation independently, 
unless a prostatectomy is desirable, when it will usually 
be best to employ the regular procedure rather than the 
method above described. 

Fuller advises draining the seminal vesicles for ten 
days by means of rubber tubes, and his experience has 
been very extensive. It is certainly important not to 
remove the tubes or gauze packing too soon, else one is 
liable to have the external wound close with a recur- 
rence of suppuration in the vesicles and prostate and 
recrudescence of the rheumatism, etc. The external 
wound is partly closed by bringing together first the 
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levator ani muscles with single suture of ehromieized 
catgut 80 as to restore them to their normal position in 
front of the rectum which they protect against pressure 
on the gauze or drainage tubes, and partial closure of 
the skin woimd. I now generally bring the tubes and 
gauze out on one side and close the other completely 
with a continuous subcutaneous catgut suture. 

The operation above described is not diflBcult, in fact 
much easier than prostatectomy. The long tractor capa- 
ble of being passed through the urethra does away with 
the necessity of the incision of the membranous urethra 
to introduce the old prostatic tractor and thus avoids a 
urinary fistula, of even temporary character. The abil- 
ity to see and palpate the prostate, seminal vesicles and 
vasa deferentia is, I believe, of prime importance in sur- 
gery here as elsewhere. 

In conclusion, I may say that the prostate and seminal 
vesicles are very frequently the site of chronic inflamma- 
tory processes which often continue for years, give very 
few local symptoms and are the insidious cause of 
remote processes, as a result of absorption of toxins and 
bacteria, and chronic pains referred to other portions of 
the body, so that the symptoms produced are generally 
quite remote and apparently unassociated with the pros- 
tate and seminal vesicles. This fact should bring home 
to all practitioners of medicine the very great impor- 
tance of rectal examinations as a routine procedure. 
Since such methods have been enforced at the Johns 
Hopkins Hospital in the medical department, many 
obscure and distant maladies have been cleared up and 
ultimately cured by treatment directed to the original 
source of disease, the prostate and seminal vesicles. 

Cold Spring Lane. 

ABSTRACT OF DISCUSSION 

Db. John Ridlon, Chicago: Is anything to be done for the 
joint in these cases of chronic non -tuberculous joint disease? 
What happens if it is not treated? The bone disease usually 
increases in extent and severity, and finally, after some years, 
the joint becomes ankylosed; the pain ceases and the patient 
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is comfortable for life. If he chooses that, and you agree, 
well and good. The joint will not then need any mechanical 
or surgical treatment. If the patient does not choose that 
course, then you must choose between mechanical and surgical 
treatment of this joint. If, perchance, the focus of the dis- 
ease is found and removed and the disease ceases, the joint 
will recover and be in as good condition as it ever was so 
far as function and position are concerned. If not, the deform- 
ity will go on, and it is the function of the orthopedist or 
the general surgeon to prevent the development of the deform- 
ity and lessen the pain. These chronic joint inflammations 
should be treated in the same way as a chronic tuberculous 
joint is treated, by immobilization and more or less protec- 
tion for a certain period. So long as there is a tendency to 
the development of deformity, the joint should be held in the 
position for greatest comfort and best function and kept 
immobilized for months or even years. When the patient 
can stand without pain or discomfort in his immobilization 
apparatus and when much of the swelling and irritation found 
locally have disappeared, then I am accustomed to relieve 
the patient of his immobilization and test out the condition 
of his joint. Experience is the only guide in choosing the 
time for this, but there is no need of worrying too much 
about immobilizing these cases, even if they become ankylosed, 
because they will become ankylosed whether they are immo- 
bilized or not. The point to be remembered is that if the 
ankylosis occurs, the joint should be in the best possible 
position. If there is a deformity it can best be corrected 
at one sitting by force, anesthetizing the patient and then 
immobilizing the joint until all the soreness resulting from 
the manipulations has passed. In the case of the hip, the 
leg should be in slight flexion and the shortening which usually 
results from destruction of a hip-joint is compensated by 
a certain degree of abduction. The spine should be straight. 
The knee should be slightly flexed. In the case of the spine, 
it should be straightened out and held until it stays in posi- 
tion of itself. This should be done at once, or by repeated 
applications of force and plaster of Paris, forcing while the 
plaster is setting. 

I do not think that such patients should be operated on. 
The point is, however, that the patient should know that 
he is the one to choose. He should also know that he may 
have a good result without an operation. 

Db. Bbansfobd Lewis, St. Louis: In my own experience 
the posterior urethra is infected in over 90 per cent, of all 
urethral gonorrheal infections. Of late infections of this kind 
have been better controlled by the less irritating silver 
solutions, such as argyrol, nucleinate of silver, and so on; 
but at the same time, we cannot fail to observe the enormous 
frequency with which these parts of the tract are infected. 
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Another phase of material importance is the fact that the 
infection is often not of venere^ origin, and therefore apt to 
be oTerlooked by one who is not particularly searching in 
his examination. Even if a patient of this class pass all 
his urine into two glasses and both are clear, pus that comes 
from the seminal vesicles may fail to be observed. If you 
let the patient pass two glasses of clear urine, then massage 
the prostate and after this have him urinate again, and then 
find the urine cloudy, containing enormous numbers of pus- 
cells and possibly numerous gonococci or other microbes, you 
can determine with certainty as to whether he has seminal 
vesiculitis. 

Another point of importance is that in doing the massage 
of the prostate the patient should be told to place a little 
butter-platter under the meatus and catch whatever passes 
out from the urethra. This is subjected to the several steps 
of examination. By means of massage and heat, irrigations 
and the use of vaccines we can control these cases better than 
we used to when we did not have these methods of treatment. 
In the absence of success with these the operative method is 
resorted to, and I have used the one described by Dr. Young 
and found it entirely satisfactory. If only one point is remem- 
bered in connection with this subject, it should be that we 
must detect the focus of infection, which may have persisted 
for one, ten or fifteen years. By doing so it is possible to clear 
up a case in which the patient has been a sufferer from a 
disease which has been beyond the reach of ordinary sur- 
gical measures. 

Db. D. N. Eisendbath, Chicago: Not enough emphasis has 
been laid on the kidney in this symposium. There are so 
many cases which reach the general practitioner in which 
there is absolutely no localizing sign pointing to the kidney 
as the source of the infection. These cases may nm along, 
sometimes for weeks or even months, with a temperature of 
from 99 to 104 F. and with no evidences of toxemia in the 
joints, but rather in the body in general. These are the cases 
that puzzle so many of us, and they are the cases that are 
so frequently treated and called, for lack of a better name, 
low typhoid, chronic malaria and cryptogenetic infection. 
Especially are these the cases in which the patient has been 
observed for a long time, with low-grade toxic symptoms, 
and then suddenly the fire fiares up, the patient has a tem- 
perature of 103 and 104, but still there is no sign of kidney 
disturbance. Therefore, if we will only consider the kidney — 
in fact, the urinary tract — in making the differential diag- 
nosis, we shall often clear up a mysterious case, and be able 
to benefit the patient. It is only by a process of exclusion, 
by examining the urine carefully, that we can make a correct 
diagnosis in many cases of chronic joint infections. 
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ADMINISTBATION OF ALKALOIDS BEFORE 
ANESTHESIA 
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Instructor In Anesthetics, Rush Medical College ; Anesthetist to the 
Presbyterian Hospital 

CHICAGO 



In the older records in medical literature there is 
abundance of evidence that many of the drugs which are 
employed to-day and which we are prone to consider 
recent discoveries were used by the ancients for the relief 
of pain during surgical and other procedures. They 
made decoctions from the leaves, bark and roots of 
plants and trees, which they drank, inhaled the fumes of 
oi: applied locally. In order to produce sufficient insensi- 
bility for operative measures very large doses had to be 
given. As a result patients frequently remained uncon- 
scious for hours or slept on to death. When the anes- 
thetic properties of nitrous oxid, ether and chloroform 
were discovered, these agents rapidly replaced the drugs 
employed at that time, but it was generally thought nec- 
essary or expedient to reinforce them with drugs pos- 
sessing hypnotic virtues. Morton, for example, gave 
large doses of opium before administering ether. As 
the action of anesthetic substances and the technic of 
their administration became better understood, the prac- 
tice was quite generally abandoned. In 1900 Schmeide- 
rin directed attention to the advantages of administer- 
ing morphin and scopolamin alone or before inhalation 
anesthesia, and reported the results of this method in 
ten instances. The sedative and hypnotic effects of sco- 
polamin on the insane is well known and Schmeiderin, 
an alienist, found that the insane could be more easily 
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managed if given morphin and scopolamin prior to gen- 
eral anesthesia. 

The administration of sedative drugs before anesthe- 
sia is of great importance and may be eonsidererd from 
at least three points of view, namely, the patient's, the 
anesthetist's and the surgeon's. The three alkaloids 
most commonly employed are morphin, scopolamin and 
atropin. Before the physiologic action of scopolamin 
was well understood, Schmeiderin maintained that its 
action was antagonistic to that of morphin, and, unfor- 
tunately, his statements have been rather widely 
accepted. Hyoscin and scopolamin are now universally 
recognized by pharmacologists as identical chemically 
and physiologically. Therefore, the two names will be 
used interchangeably. Scopolamin and atropin are 
closely allied alkaloids belonging to the deadly night- 
shade family. The difference in the structural arrange- 
ment of the molecules composing them is believed to 
explain differences in their action. In order to facilitate 
a comparative study I have indicated in the accompany- 
ing table the actions of morphin, scopolamin and atropin 
in so far as they are concerned with the subject at hand. 

That there are certain advantages in preliminary 
medication no one of experience will question, but the 
disadvantages must not be lost sight of. As the compar- 
ative safety of ether and chloroform has been settled 
through a clear understanding of their physiologic 
action, immediate and remote, so must the advantages 
and disadvantages of sequence, mixed anesthesias and 
preliminary medication be settled through a knowledge 
of the action of the drugs singly and in combination. 
It is well known that one drug frequently intensifies the 
action of another and this is especially true of those 
drugs whose actions are similar. The advantages said 
to accompany the administration of alkaloids before gen- 
eral anesthesia are as follows : 

1. Less of the anesthetic is required. Glandular activ- 
ity is diminished, thereby reducing the danger of pneu- 
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monia. There is less vomiting before and during anes- 
thesia^ therefore a smoother narcosis and also less post- 
operative vomiting. 

2. The patient's apprehension of impending danger is 
lessened or altogether abolished and he enters the anes- 
thetizing room in a quiet, sleepy manner. No resistance 
is made to preliminary preparation. 

3. The stage of excitement is less pronounced and 
muscular relaxation is more quickly developed. 

4. The patient remains asleep after completion of 
operation, hence suffers less pain. Let us analyze these 
advantages. 

LESS OP THE ANESTHETIC IS REQUIRED 

The lessened amount of the anesthetic required is not 
so important as is generally supposed. It has been con- 
clusively shown experimentally that the degree of con- 
centration of the vapor is of much greater importance 
than the length of the administration or the amount 
used. A very concentrated vapor used for a few minutes 
will do more damage to lung and kidney epithelium than 
a lesser concentration over a long period. The amount 
used is always relative. An experienced anesthetist uses 
much less than a novice. In considering the lessened 
amount of the anesthetic used the action of the substance 
which replaces it must be taken into account. That the 
danger from ether or chloroform is diminished has cer- 
tainly not been proved. On the contrary, a study of the 
reports of deaths or other bad results clearly shows that 
the premedication was actually responsible either indi- 
rectly by intensifying the action of the anesthetic or 
directly through its continued action. There are always 
symptoms from ether and generally from chloroform 
which give adequate warning of approaching danger, and 
both are so evanescent in their action that the patient 
revives in a comparatively short time when they are dis- 
continued; but, when enduring drugs or combinations 
of drugs have been previously administered, hours may 
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elapse before the patient is past danger. A review of 
the literature shows that practically all of the reported 
deaths were caused by respiratory failure often accom- 
panied by cyanosis and Cheyne-Stokes' respiration, sug- 
gesting a paralysis of the centers in the medulla. The 
conservative surgeon and anesthetist, although they may 
have seen no deaths or alarming respiratory depressions, 
should not pass lightly over the experience of others, 
but should instead weigh seriously the advantages and 
disadvantages of a procedure which carries with it addi- 
tional risk to the patient. Scientific men cannot fail to 
appreciate the reasonableness of maintaining a factor of 
safety by protecting the respiratory center and by exer- 
cising all possible care in the technic of anesthetization. 

OLANDULAB ACTIVITY IS DIMINISHED THEREBY REDUCING 
THE DANGER OP PNEUMONIA 

Many of the postoperative pneumonias have nothing 
whatever to do with the anesthetic but are embolic in 
their origin and occur quite as frequently after local 
analgesia as after general anesthesia. A pneumonia 
which develops later than thirty-six hours after anes- 
thesia should not be considered as due to the local action 
of the inhaled ether. Since the open method of etheri- 
zation has become so universally enaployed, the tendency 
to postoperative pneumonia and nephritis has been 
materially lessened. 

If the head is turned to the side as soon as the neck- 
muscles are suflBciently relaxed to allow it, and this can 
be done early in induction, the salivary secretion will 
escape at the angle of the mouth or remain in the cheek 
where it can be sponged out. This position has the 
further advantage of preventing the tongue from falling 
back in the pharynx and obstructing respiration. That 
the aspiration of mucus ever produces pneumonia is a 
doubtful possibility. If ether actually predisposes to 
pneumonia it does so by its direct action on the lung 
epithelium, and it is just as reasonable to presume that 



Digitized by VjOOQ IC 



190 

the checked secretion would render the unprotected cells 
more susceptible to irritation. Only rarely does the 
bronchial secretion become suflScient to interfere with 
blood oxygenation and when it does, the anesthetic may 
be withdrawn at a time when operative procedures will 
not be interrupted or interfered with ; the mucus acting 
as a foreign substance will cause coughing when the 
patient is still asleep and the bronchi will be cleared by 
a few efforts. The anesthetic can then be continued. 
This seldom needs to be repeated. Because of the 
checked glandular secretions, patients frequently com- 
plain of great discomfort before and after anesthesia 
caused by the dryness of the mouth and throat at a time 
when water is denied them. Patients should be well 
protected during artificial sleep to prevent as far as 
possible loss of body heat. A similar statement applies 
during conveyance from operating-rooms through 
draughty halls and elevator shafts when resistance is 
low. 

LESS VOMITING BEFORE AND DURING ANESTHESIA; 

THEREFORE A SMOOTHER NARCOSIS AND ALSO 

LESS POSTOPERATIVE VOMITING 

There will be no vomiting during the induction of 
narcosis if the patient has been properly prepared. Vom- 
iting during anesthesia always indicates a light uneven 
narcosis; in other words, with proper technic an abso- 
lutely smooth anesthesia is obtained without preliminary 
medication. The degree of narcosis must fit the opera- 
tion and the character of the tissues being dealt with. 
The physician anesthetist, being familiar with the opera- 
tive procedures, will anticipate the steps of the operation 
by keeping in touch with the operator and will produce 
a deeper narcosis when indicated. For example, after 
the clamps are placed in stomach and intestinal work 
only sufficient anesthetic is required to prevent vomit- 
ing, as there is little sensation in those structures. This 
is also true in thyroidectomies after the skin incision; 
little anesthetic is necessary until the skin sutures are 
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being placed ; then a deeper narcosis is essential lest the 
patient move and interfere with this step of the opera- 
tion. That postoperative nausea and emesis are lessened 
is questionable. That vomiting may be delayed is quite 
understandable from the continued action of the mor- 
phin and scopolamin. Patients feel nauseated or begin 
to vomit several hours after their return to bed or at a 
time when they should and probably would be over it if 
the nausea were due to the anesthetic. 

THE patient's APPREHENSION OF IMPENDING DANGER 

IS LESSENED OR ALTOGETHER ABOLISHED AND HE 

ENTERS THE ANESTHETIZING ROOM IN A 

QUIET, SLEEPY MANNER 

In lieu of the stupefying effects of morphin and sco- 
polamin for producing a peaceful mental state we pro- 
pose cheerful kindness, tactful sympathy, suggestions as 
to hoped for improvement or restoration to health, all of 
which will do much toward quieting a nervous patient. 
Excitement and haste should never be apparent; like- 
wise, joking or other forms of hilarity in the anesthetiz- 
ing room frequently impresses the nervous patient with 
fear that he is not receiving the close attention that the 
situation demands. A calm, courteous, masterful per- 
sonality is a desirable requisite in an anesthetist as it 
does much toward inspiring confidence, and with confi- 
dence comes a sense of security and quiet. Final prepa- 
ration of the field of operation during induction of nar- 
cosis not only shortens the anesthesia but helps to divert 
the patient's mind from the anesthetic. 

THE STAGE OF EXCITEMENT IS LESS PRONOUNCED AND 

MUSCULAR RELAXATION IS MORE QUICKLY 

DEVELOPED 

When the technic of the induction stage is properly 
carried out the so-called "stage of excitemenf ' is either 
absent or so slight as to be scarcely noticeable except in 
alcoholics. If patients of the latter class are arranged 
on the table with restraint straps so that they can be 
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controlled, stimulation passes ofiE in a few minutes. The 
development of muscular relaxation is only a matter of 
a little more time. 

THE PATIENT REMAINS ASLEEP AFTER COMPLETION OF 
OPERATION, THEREBY LESSENING PAIN 

If an opiate is required for the relief of pain it can 
be administered when the patient is suflBciently awake 
to complain. Then one can be guided by conditions as 
to indications and contra-indications for its administra- 
tion. Following nitrous oxid, it can be given at the 
completion of the operation while the patient is still on 
the operating-table. 

Disadvantages of preliminary medication to general 
anesthesia may be summarized as follows: 1. Danger 
of respiratory paralysis. 2. Destruction of pupillary 
reaction. 3. Varying effects of the drugs. 4. Necessity 
of having a trained, experienced anesthetist in charge of 
the administration. 5. Predisposition to pneumonia in 
mouth, jaw and throat operations. Necessity for con- 
stant attendance until awake. After-effects as vomit- 
ing, headache and a blocking up of secretions. Pro- 
longed respiratory depression which may favor pulmo- 
nary edema. 

Let us now consider these disadvantages. 

DANGER OP RESPIRATORY PARALYSIS 

When machines are designed calculations are made to 
determine the points on which greatest stress will fall 
and an effort is made to strengthen or fortify these 
points, in order to provide for contingencies that may 
arise. In the case of anesthesia the respiratory center 
is the specially vulnerable point, and every hypnotic 
drug administered increases the burden which it is 
called on to bear; therefore, when we employ narcotic 
drugs before general anesthesia we display poorer judg- 
ment in our anesthetic technic than does the designer 
of machines. "Any dose of morphin that produces sys- 
temic effects depresses respiration. Hyoscin is not in 



Digitized by VjOOQ IC 



193 

any dose a respiratory stimulant and in large doses is 
actively depressant to this function^^ (Wood). The 
combined action of these two drugs is much greater than 
the sum of their separate action. In other words it is 
an example of the well-known therapeutic observation 
that one drug may intensify or augment the action of 
another^ and this is especially true in a scopolamine 
morphin, ether or chloroform combination. A much 
smaller quantity of chloroform or ether will paralyze the 
respiratory center if it is already depressed by morphin 
and scopolamin, and therein lies the danger. 

Comparatively speaking, a patient may be' fairly safe 
if an experienced anesthetist is in charge, but the 
method is especially dangerous if an untrained, inex- 
perienced person is administering the anesthetic, as he 
may fail to recognize approaching respiratory failure 
and continue the anesthetic until breathing actually 
ceases. A review of the literature indicates that such 
respiratory failure frequently proves fatal, in spite of all 
efforts at resuscitation. 

DESTRUCTION OF PUPILLARY REACTION 

I unhesitatingly place next in importance to respira- 
tory depression the destruction of the pupillary reaction. 
To one who is capable of interpreting properly this 
reflex, it is of the utmost value. There is nothing else 
which will denote so absolutely the degree of narcosis, 
or give more certain warning of approaching danger or 
indicate it more clearly when it is already present. Eye- 
lid, pharyngeal and corneal reflexes when present simply 
denote a light anesthesia.^ The amount of relaxation in 
the muscles of the neck and jaw, especially the latter, is 
of considerable value but not always reliable. A change 
in respiration and circulation occurs just before vomit- 
ing takes place and is so similar to the change when too 
deep a narcosis is present that without the aid of the 

1. The touching of the cornea is absolutely unpardonable and is 
as unscientific as it is unclean. Serious eye-infections frequently 
follow such uncalled-for practices. 
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pupil it is frequently difficult or impossible to tell which 
it is. The modus operandi called for being different in 
the two conditions, it is essential to be able to distin- 
guish between them. 

VARYING EFFECTS OF THE DRUGS 

Because of the varying effects of scopolamin its pur- 
ity was at first questioned but it is now well known that 
equal doses taken from the same specimen affect differ- 
ent people variously, or the same person is variously 
affected at different times. On account of such idiosyn- 
crasies it has been suggested that patients be given trial 
doses on the day preceding the operation. It is also a 
wise precaution to inquire regarding the effect of mor- 
phin as not infrequently patients know of unusual reac- 
tions they are likely to exhibit toward this drug. 

SHOULD BE USED ONLY WHEN A TRAINED, EXPERIENCED 
ANESTHETIST IS IN CHARGE 

It is often maintained that untrained persons should 
not administer anesthetics, to which I most heartily 
agree, but inasmuch as this is frequently done, the 
patient should be safeguarded in every possible way. 
The surgeon may be delayed a few minutes before mus- 
cular relaxation develops without preliminary medica- 
tion, but it may be time or a life saved in the end. If 
respiratory failure develops when only ether or chloro- 
form has been used, automatic respiration continues 
when once established, because the introduced poisons 
are quickly dissipated. But not so when drugs whose 
actions continue for some time, as morphin and scopola- 
min, have been administered. 

PREDISPOSES TO PNEUMONIA IN OPERATIONS OF MOUTH, 
JAW AND THROAT 

In operations of the mouth, jaw and throat an early 
awakening is most desirable. Morphin allays the reflex 
excitability of the air-passages, thus retarding coughing 
and favoring the retention of aspirated blood or vomitus 
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in the trachea and bronchi, a condition which predis- 
poses to pneumonia. Many people are unable to take 
morphin even in moderate doses without distress and 
vomiting and in such patients the disagreeable after- 
effects of ether or chloroform would be aggravated. On 
account of the respiratory failure which may develop 
after the patient has been returned to bed, constant 
attendance is necessary for several hours. By checking 
sweating, it throws a greater strain on the kidneys whose 
fimction is already depressed. Allow me to cite from 
my own experience. 

A young woman was given 1/4 grain morphin and 1/150 
grain soopolamin followed by a forty-five-minute ether anes- 
thesia, during which time a laparotomy was performed for 
some pelvic trouble. The patient was returned to bed in fair 
condition. Nearly two hours later respiratory failure devel- 
oped and she was revived by artificial respiration. About an 
hour later respiration again failed and artificial respiration 
was required a second time after which, although the respira- 
tion was shallow for a time, it regained its normal depth and 
frequency. 

A similar experience was furnished by a robust man 
in middle life who was being operated on for fracture of 
the inferior maxilla. 

The patient had been given 1/6 grain morphin and 1/100 
grain atropin. The anesthetist was a trained, careful, observ- 
ing man who assured me he had given a very small amount 
of ether. Respiration failed early in the operation and was 
with difficulty reestablished. The operation was continued 
and, when the patient complained, ether was given but respi- 
ration soon failed again. I was called from an adjoining 
room and we succeeded in establishing automatic respiration 
after some time and much anxiety. The operation was com- 
pleted without further anesthetic. Although respiration was 
superficial and slow it did not cease again, but it was three 
hours before consciousness returned. There can be no possible 
doubt as to the cause of respiratory failure in either of these 
cases, for if it had been due to the ether, automatic breathing 
would have continued when once established by artificial 
means as there was no obstruction to the entry or exit of air. 

Another experience, unfortunately, did not terminate 
so favorably. 
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A woman, aged 36, suffering with exophthalmic goiter was 
given 1/6 grain morphin. An hour later a light ether narcosis 
was produced and the right superior thyroid vessels ligated 
and the left vessels exposed ready for ligation, when respira- 
tion, which had been shallow, ceased. All effort at resuscita- 
tion proved futile. 

It is true that the woman was an exceedingly "bad 
surgical risk^^ but I am satisfied that I have anesthetized 
many equally bad with no adverse results. There have 
been several other instances in my work in which alarm- 
ing depressions or Cheyne-Stokes^ respiration occurred 
without the development of paralysis which was prob- 
ably due to an early withdrawal of tiie anesthetic. A 
familiarity with the literature shows me that my experi- 
ence is in no way unique, as there are many reports, 
not only of temporary respiratory failures, but of deaths 
during narcosis and after patients have been returned to 
bed. Persons who were formerly enthusiastic supporters 
of the practice of administering alkaloids before general 
anesthesia have either abandoned it entirely or use it 
only in selected cases and give very small doses. Stand- 
ing orders for the same fixed dose for every patient with- 
out regard for age, condition or operation are certainly 
not to be reconunended. 

The selection and administration of anesthetics 
should be placed on the same sound, scientific basis as 
asepsis or the practice of surgery. Competent anesthe- 
tists, like competent surgeons, are not agreed on all 
subjects, but we are coming to a better understanding 
of the physiology of anesthesia, and now that this very 
important branch of medicine is receiving a much- 
needed review, we may hope for better anesiiietists and 
better anesthesias. I trust the time is not far distant 
when the study of anesthetics will be made an obliga- 
tory part of the curriculum of every medical college. 
Surgeons who work with regularly qualified anesthetists 
should consult with them regarding the selection of the 
anesthetic and the best method of administration, espe- 
pecially in the so-called "surgical risks." As the anes- 
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thetist is responsible for that part of the work, he should 
be allowed the privilege of giving or withholding alka- 
loids before anesthesia. The surgeon may be likened to 
the captain, the anesthetist to the pilot and the patient 
to the ship. The captain must of necessity depend on 
the pilot to steer the ship into and through the darkness 
of oblivion back to the light of consciousness. It is the 
pilot who, seeing the shoals and sandbars and realizing 
how near they are to disaster, questions the chosen 
course. The experienced pilot is much better able to 
cope with the situation than the inexperienced and yet 
he, too, although seeing danger ahead, may not be able 
to escape because the undercurrent, which is the method 
of anesthesia employed, is beyond his control. 

INDICATIONS AND CONTRA-INDICATIONS 

Indication: Local analgesia. 

Contra-indications : Morphin and scopolamin are 
contra-indicated, in the case of patients in whom the 
respiratory center is depressed or likely to become 
depressed through operative procedures, obstructive 
dyspnea due to growth within or without the trachea 
causing pressure, or exophthalmic goiter ; in operations 
about the mouth or throat; in the case of debilitated and 
cachectic persons or those suffering with continued sep- 
sis ; in patients presenting any degree of stupor or those 
susceptible to morphin, in children and elderly people, 
and when untrained, inexperienced anesthetists are 
administering the anesthetic. 

CONCLUSION 

1. The administration of morphin, scopolamin and 
atropin before general anesthesia has certain advantages 
but these advantages are not suflBcient to counterbalance 
the risks attendant on their employment. 

2. The loss of the pupillary reflex is a serious handi- 
cap, as nothing else indicates so unerringly the degree 
of narcosis. 



Digitized by VjOOQIC 



198 

3. That the danger from ether, chloroform or nitrous 
oxid is diminished is contrary to the evidence at hand. 

4. They should not be employed when untrained, 
inexperienced anesthetists are in charge, as the anes- 
thetic is rendered more complicated and extra skill and 
judgment are required. 

5. The routine use of certain fixed doses before every 
anesthetic regardless of the patient's condition should be 
discouraged. 

6. The employment of alkaloids has a distinct field 
of usefulness before local analgesia. 

5740 Jackson Avenue. 
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NITBOUS OXID AND OXYGEN ANESTHESIA 



HARRY G. SLOAN, M.D. 

CLEVELAND 



Dr. Teter, Miss Hodgins and Miss Toot of Cleveland 
and Dr. McKesson of Toledo have administered nitrous 
oxid for surgical purposes over twenty thousand times 
without a death from anesthesia. 

In the hands of the expert nitrous oxid is perhaps the 
safest known anesthetic, while it is perhaps the least safe 
in the hands of the inexpert. In equally expert hands 
ether may rival nitrous oxid as to immediate mortality, 
but ether is wholly outclassed by nitrous oxid as to the 
indirect postoperative morbidity and mortality. This 
striking difference is wholly beyond the control of the 
anesthetist because it rests on a chemical basis. The 
chemical reactions which favor nitrous oxid anesthesia 
and handicap ether anesthesia are the following: 
Nitrous oxid produces anesthesia by reason of its inter- 
ference with the use of oxygen by the brain-cells; it 
apparently exerts no other influence except this oxygen 
interference; therefore its total effect on the body con- 
tines but a few minutes beyond the tennination of its 
administration. 

Ether, on the other hand, produces anesthesia by dis- 
solving the lipoids of the brain; in addition, unfortu- 
nately, ether dissolves many other important lipoids in 
vitally important structures, such as the lecithin in the 
red corpuscles — it even breaks up this important struc- 
ture, as is evidenced by the appearance of hemoglobin in 
urine, and by a postanesthetic anemia; ether also dis- 
solves the specialized fats in the kidney, the liver and 
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other organs, and, perhaps most unfortunate of all, the 
lipoids in the phagocytes. Hence it is that ether puts 
to sleep not only the patient but also the host of 
defenders, the phagocytes. The result of this is seen in 
the strikingly adverse effect sometimes following ether 
anesthesia in the presence of acute infections. These 
adverse ether effects are especially striking when com- 
pared with the effects of nitrous oxid. 

Lung complications following nitrous oxid anesthesia 
are no more frequent than they are in normal persons 
who have received no anesthetic. I have never known 
a fatal postanesthetic pneumonia following nitrous oxid. 
Nitrous oxid plays a passive role so far as causing or 
increasing an existing nephritis is concerned, so that we 
no longer see postoperative suppression in elderly sub- 
jects following anesthesia. As a general anesthetic for 
diabetics, nitrous oxid is without question the anesthetic 
of choice. These patients apparently take it with no 
harmful results whatever, and up to the present I have 
neither seen nor heard of any deleterious effects follow- 
ing its administration for seventeen amputations in dia- 
betic gangrene. 

In comparing ether with nitrous-oxid anesthesia we 
may say that the dangers and diflSculties of nitrous-oxid 
administration are technical and controllable, while those 
of ether are inherently chemical and uncontrollable. 
What, then, are the principal points in the technical con- 
trol of nitrous oxid ? First of all, the induction of anes- 
thesia should be so gradual and careful that never for a 
moment is there cyanosis and never any muscular twitch- 
ing on the way to complete unconsciousness. Nor is 
this all. After superficial unconsciousness is reached, 
the finesse is continued until regular rhythmic respira- 
tions are established and the stage of surgical anesthesia 
for nitrous oxid is reached. 

This is not so deep as that for ether. The patient will 
"feer* the surgeon^s instruments far more readily than 
under ether, which is a great advantage to the cautious 
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surgeon as it warns him against needless roughness. 
Under certain circumstances nitrous oxid should be sup- 
plemented by ether, for instance, in the case of topers, 
patients under high nervous tension, and certain abdom- 
inal operations in which mass-traction in dislodging 
tumors must be made ; under these or any other circum- 
stances, pink nitrous-oxid anesthesia, if not adequate, is 
supplemented by ether. I am not an advocate of nitrous 
oxid alone, or of ether alone, but of good anesthesia. 

Muscle tone is not so completely abolished as under 
chloroform or ether, because under nitrous oxid, surgi- 
cal anesthesia is much nearer consciousness. Patients 
who go to the operating-room in fear show this much 
more markedly than do tranquil patients; in other 
words, the former are fighting subconsciously during the 
anesthesia. In order to overcome this factor by dulling 
their keener perceptions and rendering them oblivious to 
their surroundings, patients, excepting the very young, 
the old and the feeble, are given preliminary hypodermic 
injections of morphin and scopolamin from one and a 
half to two hours before being taken to the operating- 
room, so that by this means a large percentage of them 
retain no unpleasant memory of either going to or com- 
ing from the operating-room. 

Muscle rigidity under nitrous oxid was formerly a 
handicap. Crile has now solved this problem so com- 
pletely that, by following his method it is necessary to 
use abdominal tapes to hold the viscera out of the opera- 
tive field in exceptional cases only. 

The first factor in obtaining complete relaxation is to 
have the patient brought to the operating-room in a neu- 
tral state mentally, so far as any fear of the operative 
procedure is concerned. This is accomplished by the 
preliminary hypodermic. Then the muscular system 
lacks the tone that we see in preparation for a fight or 
flight with the accompanying fear. Having no mental 
anxiety, the patient falls to sleep under nitrous oxid as 
naturally as though at home in bed. Compare with 



Digitized by VjOOQ IC 



202 

their condition the state of the patient who is brought 
to the operating-room in mortal fear. Even when uncon- 
scious every muscle is tense, pupils are dilated, respira- 
tion is increased and labored, and pulse-rate accelerated. 
This state is prone to continue during the whole anes- 
thesia. 

The second factor in muscle rigidity is tissue-trauma 
during the operation. Every surgeon has seen muscles 
increase in tone and contract while they are being cut, 
and has noted how a lightly anesthetized patient strains 
while he is attempting to pack off the intestines. When 
the abdominal wall is being cut through the same reflex 
is involved as when one is expecting an abdominal blow 
and hardens his muscles as a protective measure. This 
persists, even while the patient is unconscious, as a reflex 
reaction to trauma. This factor is present under any 
general anesthetic up to that point at which muscle-tone 
is abolished by the depth of anesthesia. The factor of 
tissue-trauma may be disposed of by blocking the entire 
operative field with 1 :400 novocain solution. The block, 
however, must be absolute, for if any impulses get 
through, the muscles at once increase in tone with the 
resulting rigidity. Technically this procedure demands 
considerable practice before the operator is able to open 
an abdomen and keep it flaccid like the open abdomen of 
a recent cadaver. 

This practice of locally blocking the operative field is 
far-reaching in its influence. When one is manipulat- 
ing an unblocked sensitive tissue, the immediate change 
in respiration and the restlessness of the lightly anes- 
thetized patient teach him manual gentleness and pre- 
cision, so that he comes ultimately to work as it were 
with "the velvet hand." This gentleness in turn permits 
the more kindly healing of wounds because there is less 
tissue-repair necessary. At the same time the patient's 
postoperative discomfort is lessened so much that the 
majority of patients are surprised at their ease and 
the shortened period of convalescence. Then in addi- 
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tion manual gentleness creates a feeling of sympathy 
between operator and anesthetist so that they come 
to play into each other's hands for the mutual benefit 
of the patient — ^the surgeon realizes that not a few 
anesthetic difficulties have their origin in the manipula- 
tions and so gives the anesthetist time to deepen the 
narcosis before completing his own procedure. 

Only from one-half to two-thirds the usual amount of 
inhalation anesthetic is needed when the operation is 
done under complete anoci-association. 

Nitrous oxid meets a need that no other form of nar- 
cosis meets : the patients who are most gravely ill take 
it best and are not in the least harmed by the procedure. 
Patients experience none of the disagreeable smothering 
sensation associated with the inhalation of ether vapor, 
but have merely the feeling of sailing away through the 
air and notice no disagreeable taste or smell, for the gas 
is nearly odorless. On regaining consciousness the 
patient has only one-third the nausea associated with 
ether, though occasionally there may be morphin nausea. 

If we profit by Crile^s suggestion in anesthetizing 
children, we are able to spare them a terrifying ordeal. 
The principle depends on a primitive instinct which 
prompts one to combat any condition which tends to cur- 
tail free respiratory exchange — ^in other words, to fight 
against asphyxia ; so that if instead of placing a mask 
over a child's face one gives him the free end of the 
gas-tube to play with while the nitrous oxid is flowing, 
directing it in the meantime toward his nose, he will 
shortly become sleepy and doze oflf, when the mask may 
be applied without any protest. 

There is less shock under nitrous oxid than under any 
other anesthetic. Shock cannot develop unless the nerve- 
cells have an ample supply of usable oxygen. In the 
production of shock, the latent energy of the central 
nervous system is changed to kinetic energy; that is, 
oxidation of the chromatin in the nerve cells is produced 
as a reaction to the incoming traumatic stimuli, and 
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manifests itself in nerve impulses. Provided the 
stimuli from the periphery are sufficiently severe and 
long-continued, the central nervous system exhausts 
itself. Now the underlying principle of nitrous-oxid 
anesthesia is that it curtails the intracellular ability to 
use oxygen so that a priori one expects that shock would 
be much less marked under it than under any other 
which does not depend on this principle for its action. 
Crile and Prendergast have most ably demonstrated this 
fact in the laboratory and have shown that in animals 
traumatism under ether will produce twice as much 
shock as will traumatism under nitrous oxid. The same 
fact is seen clinically in our grave traumatic cases. In 
such, having in view the amelioration of the shock 
already present, nitrous oxid is the anesthetic of choice. 
Shock arising from our own operative procedure we never 
see, on account of the strict avoidance of the factors 
which are causative in its production. 

The object of a surgical operation is not only to cure 
the disease but also to return the patient in the best phy- 
sical condition and in the least time to his position in 
society, subjecting him in the meantime to the least 
possible danger. I think that nitrous-oxid anesthesia 
when used in connection with local blocking of the 
operative field, best furthers these aims. Technically 
this form of anesthesia is more difficult and exacting 
for the surgeon, yet I feel that we are amply repaid in 
sacrificing our convenience for the best interests of the 
patient because, first, our patients have returned to their 
work in progressively better condition; secondly, our 
mortality has progressively decreased so that in the last 
thousand cases in the surgical service at Lakeside Hospi- 
tal in which anesthesia was given by the anoci method, 
there was a total mortality of only 0.8 per cent. In fact, 
the comfort of the patient at large has become such a 
marked feature of this method that the public with us 
is coming to demand this dual form of anesthetic. 

Osbom Building. 
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SIA (MELTZEB-AUEE) 

REPOBT OP A SERIES OP POUB HUNDRED AND TWELVE 
GASES 



CHARLES H. PECK, M.D. 

Surgeon to Roosevelt Hospital 

ITEW YORK 



Meltzer and Auer have shown that continuous insuf- 
flation or air into the trachea under moderate pressure 
is capable of ventilating the pulmonary alveoli, of effect- 
ing the necessary exchange of oxygen and carbon dioxid 
and sustaining life for many hours when all respiratory 
movements have been abolished by curare. 

They have shown that it is the most effective and ideal 
method of artificial respiration known. It then occurred 
to them that it might be a means of introducing ether 
vapor into the respiratory tract, and the extensive and 
careful series of experiments by which they developed 
the method of intratracheal insufflation anesthesia are 
too recent and well known to require review in detail. 

This paper will deal simply with personal experience 
with the method on my service at the Boosevelt Hospi- 
tal during the past two years in a series of 412 cases, 
including a great varieiy of conditions, in many of 
which we believe it to possess special advantages. 

The cases of the series were distributed as follows : 

Locations of Operations No. 

Head and neck exclusion of goiter. . . 77 

Goiter and exophthalmic goiter 21 

Thorax 17 

Breast 26 

Abdomen 137 

Kidney and ureter 25 

Miscellaneous 110 

Total 412 
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There have been no deaths or serious accidents in our 
series. When the tube is once in the trachea one has 
ready for instant use the most perfect means now known 
for the artificial respiration ; consequently we have used 
it by preference in our most diflScult and critical cases. 
We do not use the method to the exclusion of other 
forms of general anesthesia by any means. Gas and 
ether, gas and oxygen, drop ether, combined local and 
general anesthesia and pharyngeal insuflBation are 
employed freely, the attempt being made to fit the 
anesthetic to the patient and not the reverse, but we 
do find many conditions in which we believe the intra- 
tracheal method to have distinct advantages. During 
the period in question 2,155 operations have been per- 
formed on the second surgical division, less than 20 
per cent, of the total under intratracheal anesthesia. 

DiflSculty of intubation is and probably will continue 
to be the chief obstacle to a more general use of the 
intratracheal method. The diflSculty, however, has been 
greatly exaggerated ; all of our interns acquire the knack 
very readily and have trouble in only a small percentage 
of the cases. 

In some cases the diflSculty is real, for example, in 
obese patients with short and thick necks, or in those 
who do not relax readily under the preliminary anes- 
thesia, for good relaxation is essential to easy intuba- 
tion. 

Sometimes the anesthetist will fail after several 
attempts, the tube entering the esophagus each time, 
causing irritating delay and prolongation of the pre- 
liminary anesthesia. When this occurs after two or 
three attempts it is our custom to have another man 
try, and often, although no more skilful, he will suc- 
ceed at once as the first man, having once lost the way, 
is apt to repeat his mistake. 

We have tried the Boothby-Cotton curved guide and 
other devices for intubating by the sense of touch, but 
prefer and use almost exclusively the Jackson direct- 
vision laryngoscope. 
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The anesthesia is essentially light, and in a few alco- 
holics and robust adults we have had diflSculty in secur- 
ing quiet anesthesia and good relaxation. The use of 
a preliminary hypodermic of morphin and atropin in 
such cases generally obviates this trouble, and in no 
instance during the past year have we had to abandon 
the method on this account. 

SAFETY OF THE METHOD 

With a suitable apparatus (many such have been 
devised, some simple, some very elaborate) we believe 
that the method is absolutely safe if certain cardinal 
principles of technic are imderstood and carefully 
observed : 

1. Intubation should be done by direct vision, or, if 
by touch, with the utmost care to avoid trauma to the 
larynx or trachea. 

2. The tube must not be too large, its diameter not 
more than half that of the glottis ; 24 F. should be the 
maximum for the average adult, ranging down to 18 F. 
or even smaller according to the size of the larynx and 
of the patient. 

3. The tube must not be inserted farther than 26 em. 
from the incisor teeth ; that is, its tip should be at least 
from 1 to 2 inches above the bifurcation of the trachea. 
A tube pushed on down into a bronchus and plugging 
it might cause serious mischief. 

4. Overpressure must be carefully guarded against, 
best by a suitable safety-valve attached to the apparatus. 
The average pressure used is from 18 to 25 mm. of mer- 
cury; from 35 to 40 mm. is a safe maximum. If from 
a defect in the apparatus or from any reason the pres- 
sure is not known and under absolute control, the insuf- 
flation should be discontinued at once. 

5. If the tube enters the esophagus by mistake, it 
should be disconnected and pressure made on the epi- 
gastrium to deflate the stomach before it is withdrawn 
and replaced in the trachea. We have had this happen 
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a number of times, but have never seen any untoward 
results. 

6. The ether vapor should be of moderate concentra- 
tion, and must be absolutely free from droplets or spray* 
of liquid ether. The apparatus devised by Dr. Karl 
Connell, assistant surgeon to the Boosevelt Hospital^ 
has enabled us to make accurate observations as to the 
strength of ether required. The maximum strength 
used for maintaining anesthesia is 21 per cent, by 
weight, and this is graded down to about 14 per cent, 
as the operation proceeds. We have had no experience 
with higher degrees of concentration, but would fear 
possible pulmonary irritation. 

SHOCK 

We are convinced that shock is noticeably less with 
insuf9ation than with other methods of etherization, 
and believe that it is largely due to the complete relief 
of respiratory strain and the abimdance of air continu- 
ally present and rapidly renewed in the pulmonary 
alveoli. Dr. Meltzer has aptly referred to it as a luxury 
of respiration. The even delivery of well-diluted ether 
vapor and the accurate control of its strength is probably 
also a factor. The coincident relief of strain on the 
circulation is especially striking in operations for exoph- 
thalmic goiter and in severe and prolonged operations 
of various kinds, especially in anemic or debilitated 
patients. 

Since we have used insufflation anesthesia in our most 
serious cases, we have rarely needed the intravenous 
saline infusions which we use during or at the termina- 
tion of the operation, if the pu^ shows signs of weak- 
ness or there is a marked fall in blood-pressure. This 
is not because we have lost faith in the saline, nor yet 
because the type of cases has changed; but I believe 
that fewer cases show evidence of shock since insuffla- 
tion has been used in just the class of cases that formerly 
called for stimulation. 
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The relief of strain on respiration and circulation 
necessarily means a similar effect on the central nervous 
system, and this is shown in the absence of postoperative 
depression and the rapid recovery from the effects of 
the anesthetic and the operation. 

PNEUMONIA 

Experimental and clinical evidence has shown con- 
clusively that neither pneumonia nor bronchial irrita- 
tion is caused by insufflation anesthesia. Our experience 
coincides with this view, for while there have been in 
our series six cases of postoperative pulmonary compli- 
cations, three only could be considered as possible ether 
pneumonias, and in none of these do we believe that 
the insufflation was responsible per se. It will bear 
repetition in relation to this point that the cases of 
this series have included the most difficult and serious 
of a busy service in the heart of a great city, on which 
is thrown a large number of desperately ill patients. 

As this question is of vital importance in judging the 
method, brief notes of these cases are given. 

We believe that insufflation not only does not cause 
bronchial irritation or pneumonia, but that it acts as 
a preventive, first, in bad breathers who are more or 
less insufficiently oxygenated and under respiratory 
strain, and who are continually aspirating mucus and 
saliva, and, secondly, in operations about the mouth and 
pharynx, by preventing aspiration of blood and detritus. 
This is of the greatest benefit in excisions of the tongue 
or jaw and various operations of the mouth, nose and 
pharynx. Such operations are greatly simplified by 
the use of the method, and the necessity of ever having 
to resort to a preliminary tracheotomy is practically 
eliminated. In this respect pharyngeal insufflation can- 
not take the place of the intratracheal method. 

Of the six cases of pulmonary complications, two have 
already been reported.^ 

1. Peck, Charles H. : Intratracheal Insufflation Anesthesia, Ann. 
Surg., July, 1912, p. 193. 
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The other four cases are briefly as follows : 
Case 1.— M. G., man aged 45 years, was operated on Oct. 
12, 1912, for acute septic cholecystitis with extensive localized 
peritonitis and perihepatitis. Cholecystostomy was performed 
with prolonged drainage of gall-bladder and suppuration of 
wound. The abdominal wound broke open on the twelfth 
day. Right lower lobe pneumonia developed on the second 
day, signs persisting about five days. The patient recovered. 
While the pneumonia was in all probability a complication of 
the disease and not due to the anesthesia, ether pneumonia 
cannot be excluded. 

Case 2.-nJ. A., woman aged 25 years, Syrian, operated on 
Nov. 15, 1&12, for tuberculosis of rib and thoracic wall, was 
emaciated and showed signs of pidmonary tuberculosis. Right 
lower lobe pneumonia developed twenty -four hours after opera- 
tion; later the upper lobe was involved; there were defer- 
vescence and recovery after a sharp course of eight days. 
This was a case in which the administration of ether in any 
form was an error; the pneumonia was as likely due to the 
preliminary anesthesia as to the insufflation. 

Case 3. — G. B., man aged 64 years, was operated on Dec. 
7, 1912, for extensive indurated mass in pyloric region of 
stomach, probably carcinomatous and ulcerated. A palliative 
gastro-enterostomy was done. There were signs of consolida- 
tion in the right lower lobe, first detected six days after opera- 
tion. Death occurred from pulmonary abscess with surround- 
ing zone of consolidation twenty days after operation. This 
case requires no comment as it was evidently a complication 
of the disease and not due to the anesthesia. 

Case 4. — ^P. G., man aged 36 years, was operated on Jan. 
16, 1913, for obscure abdominal symptoms. A malformation 
of liver (diminutive right lobe), great hypertrophy of ome i- 
tum, and chronic appendicitis were found; there was a good 
deal of manipulation in the region of the liver during explora- 
tion. The preliminary anesthesia in this case was unduly long 
and deep, lasting thirty minutes. The intubation was accom- 
plished only after repeated trials; the anesthetist was a 
beginner. Right lower lobe pneumonia developed promptly, 
subsided after five days and the pat.ent made a good recovery. 
The preliminary anesthesia in this instance was unquestionably 
responsible for the pneumonia. 

We have had no laryngitis or loss of phonation ; when 
it occurs it is probably due to the use of too large a tube 
or to trauma in intubating. 
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Sore throat with pain on swallowing lasting a few 
days has occurred in a number; of cases, due always to 
direct trauma to the pharynx in intubating. 

Vomiting is less than in ordinary etherization, and 
seems to depend largely on the length and degree of 
preliminary anesthesia required to produce sufficient 
relaxation for intubation, or on the nature of the illness 
itself. 

In 141 insuflSations observed since January 1 by our 
present intern anesthetist, Dr. White, thirty-two 
patients vomited once (22.7 per cent.), twenty-four 
vomited twice (17 per cent.), and six vomited several 
times (4.2 per cent.), a total of sixty-two (43.9 per 
cent.). 

For positive pressure in thoracic operations it is fast 
supplanting other more cumbersome methods, as, in 
addition to the facility with which the degree of pres- 
sure can be controlled, the automatic ventilation of the 
lungs is of the greatest advantage. The far-reaching 
influence which intratracheal insufflation will have on 
the development of thoracic surgery in the near future 
is scarcely appreciated as yet. Heart and great vessels, 
lungs, bronchi and intrathoracic esophagus, are accessi- 
ble and approached with increasing safety. 

CONCLUSIONS 

1. Intratracheal insufflation, administered with accu- 
rate control of the strength and amount of ether vapor, 
is a new principle in anesthesia which in certain classes 
of cases has many advantages over other methods. 

2. The difficulty of intubating and the necessity of 
inducing full surgical anesthesia before this can be 
accomplished makes this a method unsuitable for many 
short, simple operations. Its use should be restricted 
to the cases in which it has special advantages. 

3. It is absolutely safe both as to administration and 
freedom from deleterious after-effects if a proper appa- 
ratus is used and the simple precautions mentioned in 
detail are observed. 
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4. It is an ideal method of differential pressure for 
operations involving the opening of one or both pleural 
cavities, greatl}^ reducing the danger of intrathoracic 
operations. 

5. It greatly lessens operative shock: (a) through 
the absolute relief of strain on the respiratory appa- 
ratus and coincident freedom from strain on the circu- 
latory apparatus and the central nervous system, and 
(b) from the even, advantageous degree of anesthesia 
maintained. This is especially evident in aged patients, 
in those cachectic from malignant disease or anemia and 
debilitated from other causes. The disparagement of 
ether as an anesthetic as compared to nitrous oxid, so 
popular of late among the advocates of the latter, is 
based on observations of faulty methods of ether admin- 
istration rather than the inherent toxic effect of the 
drug itself. The wide margin of safety with ether has 
so long permitted abuse with this drug that faulty tech- 
nic has been assumed by its opponents as customary in 
its administration. 

6. It prevents aspiration of mucus or saliva, vomitus, 
blood or other foreign matter into the trachea, simpli- 
fying and decreasing the danger of operations on the 
tongue, jaws, mouth, nose or pharynx, preventing aspi- 
ration pneumonia, and practically eliminating the neces- 
sity of preliminary tracheotomy in such cases. 

7. It is especially useful in operations about the head 
and neck. The anesthetist is out of the way; the oper- 
ative field is easfly kept sterile and obstruction of the 
upper air-passages is absolutely prevented. The same 
may be said of operations on the kidney, the spine and 
in awkward positions in general. 

8. The degree of anesthesia is under perfect control. 
Overetherization is impossible at or below 21 per cent, 
by weight of ether vapor. Insufldation of pure air for 
the last few moments of the operation hastens the recov- 
ery of consciousness and minimizes the after-effects. 

30 West Fiftieth Street. 
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LOCAL ANESTHESIA 



JAMES F. MITCHELL, M.D. 

WASHINGTON, D. C. 



In 1907 at the meeting of the American Medical 
Association at Atlantic City, I presented a paper on 
local anesthesia and in the following year a report 
through the anesthesia commission on the extent to 
which it was used in this country. Since that time 
there have been important developments; the field has 
been broadened and the popularity of the method has 
increased both at home and abroad. It has seemed that 
a general review of this development might be of inter- 
est. 

Probably the one greatest factor has been the intro- 
duction of novocain as a substitute for cocain. First 
clinically tested by Heinrich Braun in 1905 and extolled 
by him in several papers/ it has been generally adopted 
and is now recognized as the best and safest substance 
for the production of local anesthesia. It has the great 
advantage of being about seven times less toxic than 
cocain, and its solutions stand boiling. It is conveni- 
ently supplied in tablet form in combination with syn- 
thetic suprarenin. In preparing solutions these tablets 
are dissolved in 0.6 per cent, salt solution to which is 
added a little hydrochloric acid. For infiltration pur- 
poses 0.25 to 0.5 per cent, solutions are used and as 
much as 125 c.c. of the latter strength may be injected 
with perfect safety. Braun states that lie has repeat- 
edly used as much as 250 c.c. (1.25 gms.) of this 
strength and has never seen trouble therefrom, but cau- 

1. Braun : Deutsch. med. Wchnschr.. 1905, xxx!, 1667 ; Deutsch. 
Ztscbr. f. Chir., 1911, ill, 321; Lokalanestbesie, Edition 3, 1913. 
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tions that we should in spite of this ever bear in mind 
that novocain is a poison. We can therefore infiltrate 
very extensively with no fear of toxic eflfect, a fact which 
accounts in large part for the extension of local methods 
into new fields. 

Anesthesia is probably obtained somewhat more 
quickly with cocain and where small amounts only are 
necessary I still use it ; but, for all larger infiltrations, 
novocain is the choice. 

Urea and quinin hydrochlorid, suggested by Thibault 
and popularized by Hertzler* and others, is another 
anesthetizing agent which has proved of value. It has 
in its favor practically negative toxicity, its control of 
postoperative bleeding and the fact that anesthesia 
obtained by it may last for several hours or days, thus 
eliminating postoperative pain. It is thus well fitted 
for rectal work and is said to be especially useful in the 
removal of tonsils. The ordinary strength of the infil- 
tration solution is from 0.5 to 1 per cent. Anesthesia 
is obtained slowly and one should wait at least fifteen 
or twenty minutes after the injection before beginning 
an operation. 

In 1908 Bier* presented an entirely new method of 
obtaining anesthesia of the limbs through the medium 
of intravenous injection of novocain. The limb is ren- 
dered perfectly ischemic by the application of a rubber 
bandage from the periphery to a little above the point 
at which a vein is to be exposed. At the central edge of 
this expulsion bandage an Esmarch tourniquet is tightly 
placed over a broad surface. The expulsion bandage is 
removed and a handbreadth or so below the first tourni- 
quet a second is applied. Between these two a vein is 
exposed, usually the internal saphenous in the leg and 
the cephalic, median or basilic in the arm. The vein is 
ligated centrally and a cannula introduced distally and 
tied in place. Novocain (0.5 per cent.) is then forced 

2. Hertzler, A. E., Brewster, Roger B., and Rogers, Ford B. : 
Quinin and Urea Hydrocblorid as a Local Anesthetic, The Journal 
A. M. A., Oct. 23. 1909, p. 1393. 

3. Bier : Arch. f. kiln. Chlr., 1908. Ixxxvl, 1007. 
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into the vein under considerable pressure — from 60 to 
100 CO. in the leg, 40 to 70 c.e. in the arm — the cannula 
is removed and the vein tjed. In one or two minutes 
there is complete anesthesia in the area between the 
tourniquets — direct anesthesia — and in ten or fifteen 
minutes in the parts distal to the second tourniquet — 
indirect anesthesia. There is also complete motor para- 
lysis ; so that there is obtained as thorough relaxation as 
under general narcosis, rendering this method applica- 
ble for any operative procedure. The anesthesia persists 
as long as the central tourniquet is left in place and 
disappears quickly after its removal. Bier^s longest 
operation lasted one and three-quarter hours. Hay- 
ward* in November, 1912, reports from Bier's clinic 375 
operations under vein anesthesia; including amputa- 
tions, joint resections, fixation of fractures, tendon 
transplantations, removal of varicose veins, etc. There 
was complete anesthesia in 93 per cent, and in only 3 
per cent, was narcosis necessary. There were no acci- 
dents or bad results. Kaerger" from the same clinic 
reports 150 further cases and gives the details of the 
method as applied to minor operations on the hand and 
foot, a most useful procedure in oflSce or dispensarj^ 
work. 

Undoubtedly venous anesthesia furnishes us a useful 
addition to our means of carrying out operations in 
non-septic conditions of the extremities, but the dis- 
comfort of the tourniquet is often a factor which must 
be considered. 

Goyanes* in 1909 suggested a similar procedure except 
that he injected the anesthetic by means of a fine needle 
directly into an exposed artery. RansohofT in 1909-10 
used a similar method, but did not exsanguinate before 
injecting. The intra-arterial method seems to show no 

4. Hayward: Arch. f. kiln. Chlr., 1912, xclx. 993. 

5. Kaerger: Arch. f. kiln. Chlr.. 1912, xclx, 983. 

6. Goyanes: Rev. cUn. de Madrid, 1909, 1. 12; Zentralbl. f. 
Chlr., 1909, zxxvl, 791 ; ZentralbL f. Chlr., 1911, xzxviil, 1600. 

7. Ransohoff, J. L. : New Method for Inducing Local Anesthesia, 
Lancet-CUnlc, Aug. 7, 1909 ; abstr.. The Jocbnal A. M. A., 1909, 
p. 741 ; Ann. Surg., 1910, 11, 453. 
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advantages over the venous and has the disadvantage 
that arteries are more diflScult of access than superficial 
veins. 

A knowledge of sensory nerve-distribution renders 
easy the anesthetization of distal portions of an arm or 
leg by perineural or endoneural injection. Crile* in 
1902 injected the several cords of the brachial plexus 
after exposing them. HirscheP first obtained anesthesia 
of the whole arm by injecting the plexus in the axilla 
without incising the skin and KulenkampflP/^ stimulated 
by his paper, has worked out a method by which he 
reaches the plexus above the clavicle. He gives anat- 
omic details and reports twenty-five cases, in fifteen of 
which total anesthesia was obtained and in only three of 
which a little ether was needed. 

For the leg Lawen*^ in 1911 presented the technic of 
reaching through skin punctures the various nerves so 
as to anesthetize the whole limb and in 1912 Keppler" 
published an extensive article with further details and 
reports of cases. Babitzki^' quite recently described a 
method whereby the sciatic nerve can be reached at the 
foramen for direct endoneural injection, the needle 
being introduced through the gluteal muscles and con- 
trolled by a finger in the rectum. 

Franke and Posner** contribute from the Heidelberg 
clinic in 1912 a study of the sensorj- nerves of the pelvis 
and perineum with the technic of reaching them by 
puncture. They report several perineal prostatectomies 
and in a footnote ten additional ones, all completed 
under absolute anesthesia. 

8. CrUe, G. W. : An Experimental and CUnical Research Into 
Cocaln and Eucaln, The Joubnal A. M. A.. Feb. 22. 1902, p. 491 ; 
Tlie Results of Operations, EspeciaUy Abdominal, Performed on the 
Principle of Anoci- Association, ibid., July 13, 1912, p. 114. 

9. Hlrschel: Milnchen. med. Wchnschr., 1912, lix. 1218. 

10. Kulenkampff: Zentralbl. f. Chlr., 1911, xxxvili, 1337. 

11. lAwen : Deutsch. Ztschr. f. Chir., 1911, ill, 252 ; Mfinchen. 
med. Wchnschr., 1911, Iviii, 1390. 

12. Keppler: Arch. f. Chir.. 1912, c, 501. 

13. Babitzkl : Zentralbl. f. Chir, 1913, xl, 227. 

14. Franlce and Posner : Arch. f. klin. Chir., 1912, xllx, 139. 
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Ruge^** cites numerous vaginal operations and two 
complete vaginal hysterectomies accomplished pain- 
lessly under simple infiltration with novocain, and from 
Knight Smith^* comes a report of two successful and 
painless cesarean sections by the same method. Lawen's 
method of paravertebral nerve-blocking, reaching the 
nerves at the spinous processes of the vertebrae, was 
applied by Finsterer^^ to abdominal work. He obtained 
perfect anesthesia in four out of six cases and recom- 
mends this procedure especially for removal of the 
appendix. Kappis,^® applying the same method, has 
removed the kidney in three cases; Schumacher^® 
recites thirty-five thoracoplasties and Heidenhain^® four 
laminectomies. Kappis found that absolute anesthesia 
could thus be obtained for operations on the gall-bladder 
and stomach. This is of particular interest in showing 
that the vagus is not concerned with the sensory inner- 
vation of this region. 

The head has been a special field of investigation. In 
the papers of Braim, OflEerhaus'^^ and Hartel,^^ not only 
are the methods of reaching the individual branches of 
the fifth nerve accurately mapped out; but even the 
injection of the gasserian ganglion itself is detailed with 
mathematical accuracy. All operations in the field of 
supply of the fifth nerve are done by preference under 
local anesthesia by these surgeons. Braun states that 
local anesthesia has made of resection of the upper jaw 
quite another operation, which may still have its hor- 
rors and its difficulties but has quite lost its danger; 
that patients come through it with absolutely no col- 
lapse and quite as fresh as before it began and scarcely 
need to go to bed. Of ten patients he has lost none and 
had no pulmonary complications. Hartel reports nine 
cases in equally glowing terms. 

16. Ruge: Zentralbl. f. Gynftk., 1912, xxxvl, 561. 

16. Smith : Surg., Gynec. and Obst, 1910, xi, 423. 

17. FInsterer : Zentralbl. f. Chlr., 1912, xxxlx, 601. 

18. Kappis: Zentralbl. f. Chir., 1912, xxxlx, 249. 

19. Schumacher: Zentralbl. f. Chlr., 1912, xxxlx, 252. 

20. Heldenhaln: Zentralbl. f. Chlr., 1912, xxxlx, 281. 

21. Offerbaus: Arch. f. kiln. Chlr., 1910, xcU, 1. 

22. Hartel : Verhandl. d. deutsch. Gogellsch. f. Chlr., 1911. 1, 243. 
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Excision of the tongue or lower jaw comes under the 
same categor}'. HartePs brilliant article,** published 
in December, 1912, details the anatomic approach to the 
gasserian ganglion by needle pimcture and its reading 
would well repay any one interested either in the sub- 
ject under discussion or the inj^tion treatment of tic 
douloureux. The ganglion is reached through the fora- 
men ovale and injected with 1 c.c. of 2 per cent, novo- 
cain-suprarenin solution. Anesthesia is obtained almost 
immediately and lasts about an hour and a half. Hartel 
reports sixteen operations in which he has used this 
method, in nine of which the ganglion was injected on 
both sides. The operations included six resections of 
the upper jaw, three of the lower jaw and two of the 
tongue. Besides these there were fourteen patients in 
whom the ganglion was injected with alcohol. In all 
there were thirty-nine attempts at puncture of the gang- 
lion, of which he reports twenty-eight as easy, seven dif- 
ficult and four with no anesthesia obtained, so that the 
ganglion was probably not reached. 

The neck had long been a favorite situation for work 
under local anesthesia and the accomplishments of Bier, 
Kocher and others are well known. The progress in this 
field in the last few years is along old lines, but the 
possibilities have been greatly increased by the intro- 
duction of novocain because of the enormous amount of 
the solution which can be used. Braun reports, that 
from 1908 to 1911, his 150 thyroidectomies have with- 
out exception been done under local anesthesia. 

To one accustomed to the use of cocain administered 
as sparingly as possible, it is surprising how simple and 
painless these operations become with the generous novo- 
cain infiltration as recommended by Braun. The third 
edition of his book on local anesthesia, just published 
in the last few weeks, is a storehouse of interesting and 
wonderful descriptions of the conquest of sensation in 
all parts of the body. The technic of the injections for 

23. Hllrtel: Arch. f. kiln. Chlr., 1912, c, 193. 
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various operative procedures is given in detail, illus- 
trated by charts and photographs in such a way as to 
make a practical working guide. 

The work of Crile on shock and anesthesia has been 
of great value. Showing that shock has as its basis a 
definite injury to nerve cells, he has sought to lessen this 
by interrupting the conduction paths between the brain 
and the field of operation, a principle which he has 
designated "anoci-association/^ The three factors con- 
cerned are hemorrhage, anesthesia and trauma, of which 
the latter two are the most diflScult to control. The 
influence of trauma, he finds, can be obliterated by block- 
ing the conduction paths by means of a liberal infiltra- 
tion with 0.25 per cent, novocain. Bloodgood** indorses 
and confirms Grile's work and urges surgeons to famili- 
arize themselves with the technic by applying it not only 
to the handicapped patient, to whom it may be the 
deciding factor of safety, but in daily routine work. He 
believes this will also add to the comfort of the ordi- 
nary individual who can stand considerable operative 
trauma and bad anesthesia. Bloodgood states that only 
by the aid of the sphygmomanometer can the surgeon 
estimate the real significance of the traumatic factor. 
He finds that there is no change in blood-pressure in 
operations under local anesthesia so long as no pain is 
inflicted; and familiarity with recent methods should 
enable one to obtain a painless operative field in the vast 
majority of cases. Braim's description of excision of 
the upper jaw or tongue is a striking example of the 
protection against shock which local methods afford. 
As he says, the patients scarcely need to go to bed. 

Nowhere is this better exemplified than in surgery of 
the aged. How many individuals cannot any one of us 
recall who have been refused the possible benefits of 
surgery because of age? We can all remember epithe- 
liomas of the lip, in which the lymph nodes have not 
been removed, because it was not thought wise to pro- 

24. Bloodgood : Progr. Med., 1012, Iv, No. 4, p. 207. 
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long anesthesia; fractures which have been left to 
vicious or no union; or hernias doomed to the uncer- 
tain protection of a truss and the dangers of strangula- 
tion. In these cases a mastery of local methods means 
safety, and by a judicious combination of local anes- 
thesia with a little nitrous oxid at crucial moments the 
possibilities are without limit. 

The removal of cervical lymph-nodes in epithelioma 
of the lip is so painless as to cause no disturbance what- 
ever. My routine is to infiltrate the neck thoroughly 
with 0.5 per cent, novocain and then proceed with the 
excision of the growth on the lip. By the time this is 
finished and the gloves changed, anesthesia in the neck 
is so well established that the dissection can be carried 
out at will. I have done this on a man well along in 
the eighties and had him walking about next day. In 
a man of 97 I removed a large epithelioma of the cheek 
involving the zygoma. This was especially interesting 
in that a section of Steno's duct was removed and an 
end-to-iend suture made with resulting patency of the 
duct. The operation lasted nearly two hours and was 
followed by no shock or depression. 

In the treatment of fractures the combined method 
has been found most useful. Thus in a feeble old lady 
of 85 with a long, oblique fracture of the shaft of the 
left femur with great displacement, I was able to expose 
the bone under infiltration anesthesia. She was then 
given a few whiffs of nitrous oxid and the fragments 
brought into line. During the drilling of the bone and 
the application of the plate, she was conscious and talk- 
ing, but felt no pain. She was gotten up in a chair the 
next day and left the hospital in six weeks walking and 
without crutches or cane. 

In hernia operations, I do not consider old age a 
contra-indication. Hernias of all varieties, I believe, are 
best done under local anesthesia; and, except in very 
young children, I recall no case in which it has been 
necessary to resort to narcosis in the last few years. My 
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oldest patient, a man of 98 with a strangulated inguinal 
hernia, was operated on over a year ago, the bowel in 
good condition. He made a good recovery and is now 
pursuing his work as an artist. In a woman of 84 with 
an eight-day strangulated hernia with gangrenous small 
intestine, a two-stage operation was done. The bowel 
was first brought out and opened, and on the following 
d^ her condition was so good that a resection and Mur- 
phy button anastomosis was made. Her recovery was 
uneventful. 

In presenting this review of the literature of the last 
few years, I have by no means exhausted or done justice 
to the material, but have tried to give some idea of the 
general progress. I have endeavored to point out some 
of the possibilities and to show the degree of perfection 
which can be obtained by such skilled masters as Braun, 
Bier, Hartel and others. 

In this busy American life of ours, I cannot believe 
that many of us will ever take the time or have the 
patience to attain that degree of skill. I hope, however, 
that some of us may persevere and be rewarded by find- 
ing how much ease comes with experience. As Blood- 
good states, in speaking of Crile's work, the technic can- 
not be mastered by restricting its employment to handi- 
capped patients, who are too few to give suflBcient expe- 
rience. The- details should be learned by daily experi- 
ence where absolute success is not so imperative. Above 
all, I trust the method will not in the future be con- 
demned, as it has been in the past, because of ignorance 
of its possibilities and inexperience in its application. 

1344 Nineteenth Street N. W. 
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ETHER PERCENTAGES 



WALTER M. BOOTHBY, A.M., M.D. 

BOSTON 



Surgical anesthesia depends on the establishment in 
the blood and tissues of a definite ether tension, corre- 
sponding to about 15 per cent, of ether vapor in the 
alveolar air. My experience with the Connell anes- 
thetometer, as well as the physiologic observations of 
Waller of London University, has demonstrated the fact 
that the "anesthetic tension'' varies very little in diflPer- 
ent patients — the strong, robust alcoholic requires little, 
if any, greater ether tension than does a child for the 
same degree of anesthesia. 

In order to induce anesthesia quickly, air containing 
approximately 30 per cent, of ether vapor should be 
administered for a period of from two to twelve min- 
utes, depending on the size of the subject in relation 
to the rapidity of his circulation and respiration. By 
the early administration of strong ether vapor, dif- 
fusion occurs more rapidly from the inspired air, 
through the walls of the alveoli into the blood, allowing 
the latter in its turn to more quickly bring about in 
the tissues the tension of ether vapor requisite for sur- 
gical anesthesia. As the required tension is approached, 
the ether vapor in the inspired air is gradually reduced 
to 15 per cent. If less than 15 per cent, ether vapor 
is administered, outward diffusion occurs from the tis- 
sues and blood to the air and the anesthesia becomes 
lighter. On the contrary, the continuous administra- 
tion of 15 per cent, ether vapor after the "anesthetic 

* From the Surgical Serrlce and Respiration Laboratory of the 
Peter Bent Brigham Hospital. 
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tension" is once established does not mean that the 
patient is receiving more ether, but merely that diffu- 
sion both in and out is prevented; in brief, a state of 
equilibrium is established, and so long as it is main- 
tained a condition of safe ideal surgical anesthesia will 
exist. 

Without question the anesthetomoter devised by Dr. 
Karl Connell of Roosevelt Hospital, New York, is the 
ideal apparatus to use. By it the "anesthetic tension" 
can be rapidly obtained and indefinitely maintained. 
Unfortunately this apparatus is not available to every 
one, and it seemed to me desirable that the ether per- 
centages as obtained by the use of our more common 
forms of apparatus should be determined experiment- 
ally. This I have done, as well as to correct — in the 
light of our new knowledge — some of the erroneous 
beliefs which are so generally accepted in regard to* 
ether anesthesia. 

DESCRIPTION OF APPARATUS 

Figure 1 represents the apparatus as set up for deter- 
mining the percentage of ether vapor obtained by pass- 
ing air over liquid ether contained in a Woulfe bottle 
and other "vapor" apparatus. On the left is the Waller 
gas balance calibrated to read off ether percentages from 
1 to 50 direct. The principle is as follows : The small 
brass counterweight on the left just balances the large 
glass bulb on the right in air; if now a gas of higher 
specific gravity is passed into the air-tight balance case, 
it will exert a greater lifting effect on the larger bulb 
than on the smaller. The balance beam is divided into 
equal divisions and marked from the center out on each 
side from 1 to 50. The weight of the rider is calcu- 
lated from the difference in volume of the glass bulb 
and brass weight, so that it will just counterpoise the 
buoyancy of any percentage of ether by placing it at 
the corresponding position on the balance beam. Con- 
versely, reading the position of the rider when the bal- 
ance is in equilibrium will give the percentage of ether 
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in the mixture under examination. The apparatus used, 
with the observations taken durinsr a constant flow of 
air containing ether vapor, gives percentages accurate 
to within an error of 1 per cent. Greater accuracy could 
be obtained by stopping the air-current during an 
observation and calculating the exact counterpoise 
weight by the mean swing of the pointer. Accuracy 
greater than 1 per cent, not being needed for the fol- 
lowing experiments, the readings as a rule have been 
taken without interrupting the current. A thermometer 
was always placed in the balance, but no change in tem- 
perature was produced (less than half a degree) that 
necessitated a recalculation of the percentages obtained 
by direct observation. Before beginning a set of experi- 
ments the equilibrium of the balance was adjusted for 
the existing barometer and temperature. 

In the center is represented the Richardson ether 
-vapor apparatus; in the experiments, however, I used a 
1-liter (1-quart) Woulfe bottle because the thermome- 
ter could be introduced into the liquid ether more con- 
veniently by means of the middle opening; the bulb of 
the thermometer was always submerged. The experi- 
ments were started with the bottle two-thirds filled with 
ether and continued until the surface of the ether fell 
to the top of the thermometer bulb. In the experi- 
ments cited the entire air-current used in each experi- 
ment passed over the surface of the ether. 

On the right is shown a Bohr 10-liter gas-meter by 
which the volume of air per minute used during the 
experiment was obtained. The total volume as inspired 
by the patient would be the amount given by the meter 
plus the percentage of ether vapor taken up by the air, 
corrected to the existing barometric pressure at 37 
degrees moist. 

EXPERIMENTS AND EXPLANATION OF CHARTS 

The air was passed through the meter, from the air- 
main in the laboratory, at a constant rate; taken over 
the surface of the ether and from there to the gas- 
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Fijf. 1. — Apparatus for determining percentage of ether vapor 
obtained by passing air oyer liquid ether. 
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balance. The temperature of the liquid ether and per- 
centage of ether vapor were taken simultaneously. In 
this method there is of necessity a "lag^^ between the 
temperature reading and percentage reading, due to 



Fig. 2. — Chart of percentages and temperatures. Feb. 17, 1913. 
Small Woulfe bottle with surface area of other equaling 50.26 sq. 
cm. No visible disturbance of surface of ether by current of air. 

the fact that a variable time must elapse before the 
mixture in the balance represents the percentage as 
given off by the ether at a given temperature. This lag 
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is negligible except when the air-current is above 10 
liters per minute ; when above 10 liters the fall in tem- 
perature is so rapid that the results obtained are not 
so accurate as when run at a slower rate, as will be 
seen from the curves obtained from the following 
experiments. 

In the chart (Fig. 2) the upper line represents the 
percentages, and the lower line the temperatures 
obtained when the air was run at from 4 to 6 liters per 
minute. The ordinate represents temperature and per- 
centages; the abscissa time in minutes. While the ether 
is comparatively warm the percentage as recorded by 
the balance rapidly rises from to 31 and then begins 
to fall slowly and parallel to the fall in temperature. 
If the percentage curve is extended backward as repre- 
sented by the dotted line, it will be seen that at first 
the ether vapor was very strong — about 52 per cent. — 
corresponding to a temperature of the liquid ether of 
about 18 C. (64.4 F.). 

Figure 3 is similar to Figure 2 in every respect, the 
more rapid rise and fall being due to the fact that the 
rate of flow of the air is twice as fast (10 liters per 
minute). The percentage curve extended backward 
by the dotted line gives 56 per cent, for a temperature 
in the liquid ether of 20 C. (68 F.). 

Figure 4 represents an experiment in which the rate 
of air-flow was increased to 18 liters per minute. This 
rate corresponds pretty closely to that which an anes- 
thetist would produce by his use of a foot-pump in a 
case in which the patient is diflScult to etherize, for 
under such circumstances his tendency is to pump faster 
and faster. It is evident that such rapid pumping (and 
in deep breathers large volumes are necessary) defeats 
the very purpose for which it is done, because the large 
amount of air passing over the ether causes the latter 
to evaporate very quickly. As a result, the tempera- 
ture of the liquid ether falls quickly far below C. 
(32 F.), and therefore the amount of ether vapor in 
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Fig-. 3. — Chart of percentages and temperatures. Feb. 18, 1013. 
Same apparatus. 
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the air is less than 15 per cent. Concisely put, the 
faster the anesthetist pumps the lower will be the ether 
percentage obtained and the greater the diflSculty, if 
not impossibility, of etherizing the patient. After the 
experiment had been continued for thirty-seven minutes 
the Woulfe bottle was placed in a water-bath at a tem- 
perature of from 35 to 37 C. (95 to 98.6 F.), with 



Ftg. 4. — Chart of percentages and tempera tureB. Feb. 18, 1913. 
Same apparatns. At 37% minutes the bottle of ether was Immersed 
in water at 35 C. (95 P.). 

the result that the temperature of the liquid ether imme- 
diately rose and the percentage of ether vapor increased 
correspondingly. In the chart I have indicated by the 
heavy dotted line the percentage of ether necessar}' 
to induce and maintain anesthesia for the first hour 
in an operation for cerebellar tumor. I have purposely 
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chosen this case as an illustration because the prone 
position of the patient precluded the possibility of using 
an absolutely air-tight face-piece; therefore the per- 
centages indicated by the Connell anesthetometer are 
slightly higher than that actually inhaled by the patient. 
Except when special precautions are taken, a slight 
leak is common in clinical work ; therefore, the illustra- 
tion is a true indication of the demands to be made on 



Fig. 5. — Chart of percentages and temperatares. Feb. 21, 1913. 
Same apparatus. Ether bottle In water-bath at a temperature of 
from 85 to :i7 ('. {[)o to VH.ii F.). 

the vapor apparatus. The distance between the two 
curves, the upper representing the percentage needed 
and the lower the actual percentage obtained from pass- 
ing air over liquid ether, illustrates forcibly the reason 
that an ordinary apparatus will often not anesthetize 
a patient. The advantage that can be obtained by 
immersing the ether bottle in warm water is as strik- 
ingly shown by the rise in the ether percentage. 
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Furthermore, the fact that throughout the entire 
experiment the temperature in the balance varied less 
than 1 degree proves conclusively that any change pro- 
duced by the warming device cannot be attributed in 
any way to a change in temperature of the inspired 
mixture of air and ether. This experiment confirms 
the earlier work of Cotton and Boothby^ on the fallacy 
of warming the inspired air so far as aflPecting the 
patient by the temperature is concerned; the present 
work goes farther, however, and gives the true explana- 
tion of the practical value of immersing the bottle con- 
taining the ether in a bath of warm water. 

Figure 5 illustrates the effect of immersing the ether 
bottle from the start in a water bath at from 35 to 37 C. 
(95 to 98.6 F.), with the air flowing at 15 liters per 
minute. By this means we obtain much higher per- 
centages, so high, in fact, that from the practical point 
of view, when a water-bath is used, care must be taken 
to dilute the mixture in some way before it is inspired 
by the patient. The most conmion method is to have 
a short-circuit arrangement which allows part of the 
air-current to go direct to the patient without passing 
through the ether bottle. In many cases, however, the 
strong vapor is used in small amounts and delivered 
close to the patient's mouth, where it is diluted with 
the bulk of inspired air. 

Figure 6 shows the percentage that would be obtained 

at a slower rate of air-flow. If a still slower rate was 

used a still higher percentage would be obtained for 

a longer time, because the liquid ether would not become 

so rapidly cooled by its quick evaporation. It must be 

remembered, however, that the patient may get two or 

three inspirations consisting of 50 per cent, ether unless 

care is taken to prevent this. Although no such great 

danger is present from the inhalation of strong ether 

vapor as there is of chloroform, yet it should be avoided. 

For this reason one must never use chloroform in this •» 

1. Cotton and Bootbby : The UseleBsness of Warming Anesthetic 
Vapors, Surg., Qynec. and Obet, 1912, zy, 724. 
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manner for the well-known reason that one single 
inspiration of concentrated chloroform may instantly 
and permanently stop the heart. I have frequently seen 
a chloroform bottle and ether bottle immersed in a water- 
bath in the same air-circuit, so that by the simple turn- 



Fig. 6. — Chart of perceDtases and temperatures. Feb. 25, 1913. 
Same apparatus. Etoer bottle in water at from 35 to 87 C. 

ing of a valve the air is made to pass over the chloroform 
instead of the ether; the purpose of this combination 
is to control patients difficult to anesthetize with ether. 
No such diflBculty should exist if an ether bottle of suf- 
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ficient size (1-quart jar about half full) is used and 
immersed in water at 35 C. (95 F.). As the boiling- 
point of ether is 35 C. the water should never exceed 
this temperature. The water cools rapidly and must 
be kept up to 35 C. by constant addition of wann water 



Fig. 7. — Chart of the vapor tension of ether at different tem- 
peratures. The points determined in the author's experiments are 
Indicated as follows : Solid dots, points taken from the curve In 
Figure 2; +, points taken from Figure 3; hollow dots, points taken 
from Figure 4 ; hollow dot with diagonal, points taken from Figure 
4 after the ether container was placed in water at 35 C. ; X , points 
taken from Figure 5 ; hollow squares, points taken from Figure 6. 
The check marks Indicate the points determined by Regnault for 
the vapor tension of ether at given temperatures ; these points are 
connected by the curve. 

by an attendant or by a small electric heater. Water 
at 35 C. will keep the liquid ether at a temperature of 
about 15 C. (60 F.) for the average rate of flow of air; 
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Fig. 8. — Apparatus for determining ether percentages from a 
mask ; tubes for inspiration and expiration, the former having eight 
thermometers at 2-lnch intervals. 



Fig. 0. — Apparatus for determining ether percentages from a 
mask, complete. 
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at this temperature 45 per cent, ether vapor if undiluted 
with air can be obtained, a percentage far stronger than 
that which ever should be used without dilution. 

In Figure 7 I have plotted the curve of the vapor 
tension of ether at different temperatures as determined 
by Regnault.2 For comparison I have put in the points 
as determined by me in the preceding experiments. 
Many of my points fall directly on the true curve and 
most of the rest very close to it. The points taken from 
my curve in Figure 5 are the farthest removed from 
the Regnault curve; the error is due to the "lag" pre- 
viously mentioned, when the air-current is above 10 
liters per minute. The general close agreement between 
my experimental results and the true curve of the vapor 
tension of ether substantiates in a very satisfactory man- 
ner the fundamental correctness of my observations and 
deductions therefrom. 

This curve can be made of practical use by placing 
a centigrade thermometer in the liquid ether of the 
vapor apparatus. At any given temperature of the ether 
one may be sure that one is obtaining the correspond- 
ing ether percentage; then if one has a valve which 
will accurately shunt the air-current so that one-fifth, 
one-fourth, one-third, etc., can be passed over the ether 
and the rest around the ether, a close approximation 
of the ether percentage which the patient is getting can 
be readily estimated. 

NEW METHOD OF DETERMINING ETHER PERCENTAGES 
OBTAINED FROM A MASK 

I shall now give a brief consideration to the ether 
percentages obtained from a mask; here, however, not 
such accurate results are obtainable on account of the 
difficulty of applying the ether evenly and constantly 
over the mask and the great variation in percentage 
produced by the leaking in of air under the mask and 
through a portion of the gauze not saturated with ether. 
On account of the size of the dead-space of the balance, 

2. Regnault : Chem. Kal.. 1912, 11, 106, Table 77. 
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the readings taken will give only the average of a 
considerable number of respirations. Therefore the 
results obtained must only be considered as an average, 
since individual inspirations may be irregularly higher 
and lower. 

For this problem I have arranged the apparatus 
shown in Figures 8 and 9. The artificial mouth and 
trachea of the patient consists of two brass tubes of 
% inch diameter; one of these is used for "inspiration'' 
and the other for "expiration." The tube for inspira- 
tion has a series of eight thermometers spaced at inter- 
vals of 2 inches, the first being directly at the mouth. 
The air is conducted back to the mask by the other 
brass tube containing water to saturate the air with 
moisture. This method affects the mask with warmth 
and moisture in the same manner as expired air, and 
yet does not influence the thermometers; therefore the 
temperatures as taken from the intake tubes will give 
a very fair indication of the temperature of air and 
ether as inspired by a real patient. The brass tubes 
or "artificial trachea" are immersed in a water-bath 
kept at a constant temperature of 37 C. (98.6 F., body 
temperature) by means of a small electric heater shown 
lying outside the bath. The mask used is placed on a 
little shelf that acts as a "face" and the mouth of the 
trachea opens directly under it. Ether is administered 
by a small constantly running stream, regulated to the 
desired amount by a stop-cock from the little glass 
container shown over the top of the hose; a glass tube, 
which can be easily moved, takes the ether to the mask 
and distributes it over the mask. The hand-pump was 
especially made for me, and by means of a check-nut 
can be set so that a single stroke will will give any 
amount desired up to 1,500 c.c; the number of strokes 
per minute and therefore the volume per minute are 
regulated as desired. The pump sucks in the air through 
the intake tube from the trachea and delivers it through 
the outlet tube to the balance ; from the balance the air 
passes back through the second trachea to the mask. 



Digitized by VjOOQ IC 



235 

In Table 1 are shown four of the many experiments 
by this method. The first two were made for the par- 
ticular purpose of obtaining the temperature of the 
air and ether vapor as it enters the mouth of the patient. 
In the first the subject is supposed to be breathing ordi- 
narily as would be expected of a moderately weak 
patient in whom loss of heat, if of considerable amount, 
would be an important factor. In this case, during the 
stage of induction which requires 30 per cent, ether, 
the temperature of the inspired mixture falls to 12 C. 
(53.6 F.) ; as soon as anesthesia is induced, 19 per cent, 
ether is sufficient, and with this percentage the tem- 
perature rises to 23 C. (73.4 P.).* Still later, when 
only 15 per cent, ether is needed, the temperature would 
be even higher. This experiment has been used as the 
basis for caluculating the number of calories of heat lost 
by a patient due to the warming of the anesthetic vapor ; 
this point will be considered further in a moment. The 
second experiment shows the temperature change that 
would occur in a vigorous person breathing moderately 
deep. 

The last two experiments shown in Table 1 illustrate 
the highest possible percentages that can be obtained 
from a mask. In the first of these the patient is sup- 
posed to be a vigorous alcoholic, breathing deeply at the 
rate of 24 liters per minute. The well-known increase 
in depth of respirations in alcoholics appears to be due 
to the greater excitatory power of ether on the respira- 
tory center in such subjects than exists in the case of 
non-alcoholics. The more expert the anesthetist the 
less excitatory effect does the ether have, and the easier 
it is to induce anesthesia. It is very hard for the begin- 
ner to increase the percentage of ether rapidly and yet 
smoothly without causing "suffocation" and therefore 
deep breathing on the part of the patient. 

The diflBculty of obtaining the high percentages 
requisite for the rapid induction of anesthesia in a deep 

* Room temperature equals 24 C. 
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breather is as great experimentally as it is in actual 
practice. The third experiment cited in Table 1 illus- 
trates the tremendous amount of ether that must be 
poured on the mask to bring 24 liters or air per minute 
up to 30 per cent. 

The words "on" and "oflE" after the percentages indi- 
cate tlie advantages to be obtained from a little anes- 
thetic trick that deserves better recognition: namely, 
the greater ether percentage that can be obtained by 
placing the hands on the mask ; the warmth of the hand 
aids the vaporization of the ether as well as prevent- 
ing a leakage of air around the bottom of the mask. 
In practice I put a hand on one side of the mask and 
drop the ether on the exposed side, reversing sides 
about once a minute. 

The fourth experiment shows the higher percentages 
obtained when the "dummy" breathed less deeply (12 
liters per minute). A smaller amount of ether was 
needed and the higher percentages were far more easily 
obtained. The efiEect of preventing a small leak around 
the "nose" is strikingly shown. 

These experiments explain away the apparent con- 
tradiction between the clinical fact that large, vigorous 
people, especially if alcoholic, need a great quantity 
of ether to produce anesthesia, and the physiologic law 
that all persons require the establishment in the body 
of approximately the same tension of ether vapor to 
produce the same depth of anesthesia. A recognition of 
this fact transfers the blame for a difficult and bad ether 
from the patient to the technic and ability of the anes- 
thetist. 

The question of the loss of heat directly attributable 
to the administration of the anesthetic mixture dur- 
ing an operation is one of importance. If there is an 
undue loss, effort should be made to prevent it; on the 
other hand, if the loss proves to be comparatively small 
and therefore negligible, attention should be directed 
to more eflScient and natural means of conserving the 
body heat. 
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The complete calculation is given in Table 2. It is 
evident that a loss of about 3^ calories per hour can be 
attributed directly to warming the ether, and an equal 
amount of bringing the temperature of the air itself 
up to body temperature. This makes a total of 7 cal- 
ories ; Vierordt assigns 4 calories as the normal amount. 

TABLE 2.— CALCULATION OP AMOUNT OF HEAT LOST BY 
RESPIRATION DURING ETHER ANESTHESIA 

(Open wire mask with 16 layers gauze.) 
AssamptioDS (based on experimental evidence) : 

Vol. of respired mixture (average) : 10 L. per mln., 600 L. per 
hour. 

Containing: ether (average) : 16 per cent, 96 L. per hour = 
% ib. approximately. 

Containing air (average) : 84 per cent., 604 L. per hour. 

Temperature of mixture as Inhaled at mouth : 15 C. 
Physical data: 

Liter weight of ether: 3.58 gm. Specific heat of ether: 0.4796. 

Liter weight of air : 1.29 gm. Specific heat of air : 0.2374. 
Formula used : 

Vol. X L. Wt. X Sp. Ht. X Deg. = Gm. calories lost. 
Calculation. 

Ether : 96 X 3.53 X 0.4796 X 22 = 3."»75 Rm. cal. = 3.6 calories. 

Air. 504 X 1.29 X 0.2374 X 22 = 3395 gm. cal. = 3.4 culorlos. 

7.0 calories. 

Careful consideration of all factors involved shows that there is 
practically no change from the average loss of heat by the vapor- 
izatlon of water from the lungs. 

Vierordt gives the following average values of heat elimination : 

DaUy Hourly Per Cent. 

Cal. Cal. 

1. By urine and feces 47.50 1.98 1.8 

2. By expired air : (a) warming air.. 84.50 3.52 3.5 

(b) vaporization of water 182.12 7.59 7.2 

3. By evaporation from the skin 864.12 15.18 14.5 

4. By radiation and conduction 

from the skin 1,791.82 74.65 73.0 

2^470.82 102.92 100.0 

It is more diflBcult to estimate the amount of heat 
eliminated through evaporation of water in the lungs. 
A consideration of the following facts leads to the con- 
clusion, however, that little, if any, variation from the 
normal occurs. The points to be considered are: 

1. The mask contains an excess of moisture due to 
the deposit thereon of the water normally eliminated 
by the lungs on expiration. 

2. The room air at about 20 C. (68 F.) and from 
60 to 70 per cent, saturated falls to an average of 15 C. 
(60 F.) in the presence of an excess of moisture. There- 
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fore little if any change can take place in the total 
amount of moisture in the inspired air; consequently 
the loss of heat by vaporization will not be materially 
affected. The only possible increase in elimination^ 
so far as I can see, would be during the stage of induc- 
tion, at which time the respirations are increased in 
rate and depth through the stimulating effect of the 
ether. In the weak and debilitated, however,. in whom 
an increase in heat elimination is of importance, the 
respiration is as a rule little affected and, therefore, 
only small amounts of air and ether must be warmed 
and saturated with moisture. 

Reference to Vierordfs figures at the bottom of the 
table will show that the normal elimination of heat 
by the lungs totals about 11 calories. 

During ether anesthesia it cannot at the outside be 
more than 16 or 17 calories, or an increase of 5 or 6 
calories. 

To contrast with these figures we must consider the 
amount of heat eliminated by the skin in the same 
period. Vierordt gives for this an average of 90 cal- 
ories an hour. The danger to the patient of losing an 
undue amount of heat from the skin by evaporation, 
radiation and conduction is far greater than can take 
place from the lungs. 

The conclusion seems inevitable that our attention 
should be directed to keeping the patient dry and 
warmly covered, and not to the procedure of warming 
the anesthetic mixture. Such warming of the inspired 
air is futile from the point of view of thereby sufficiently 
preventing a lowering of the body temperature during 
a surgical operation. 

SUMMARY 

1. 1. Apparatus and experimental details are given 
for determining the ether percentages that are obtained 
by passing air over liquid ether. 

2. The advantage of keeping the liquid ether warm 
is demonstrated and the beneficial action of the pro- 
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cedure explained by showing the effect on the ether 
percentages obtained and the want of effect on the 
temperature of the inhaled mixture. 

II. 1. A new method of determining the percent- 
ages of ether vapor and the temperature of the inspired 
mixture as obtained from a mask is described. The 
method used is considered to give results comparable 
to the percentages and temperatures existing in actual 
clinical etherization. 

2. Clinically it is known that large, vigorous (alco- 
holic) patients require a great quantity of ether poured 
on the mask to produce anesthesia. Physiologically 
it is recognized that essentially the same tension of ether 
vapor in the body produces in all subjects the same 
depth of anesthesia. It is pointed out that the clinically 
diflficult cases are those in which the patients are deep 
breathers, those whose volume of air respired averages 
over 20 liters instead of below 10 liters per minute. The 
apparent discrepancy between clinical experience and 
the physiologic law, therefore, consists in the diflBculty 
of the anesthetist in bringing such a large volume of 
air up to the percentage of ether required. In short, 
the anesthetist and not the patient is to blame for a 
diflBcult and bad ether. 

III. From a calculation of the loss of heat directly 
attributable to warming anesthetic vapors, it is demon- 
strated that such loss is negligible in comparison to 
that from the body surface. Consequently it is futile 
to warm the anesthetic vapors. 

508 Commonwealth Avenue. 

ABSTRACT OF DISCUSSION 

ON PAPEBS OF DBS. HEBB, SLOAN, PECK, MITCHELL AND BOOTHBY 

Db. Cabboll W. Allen, New Orleans: As early as 1889 Dr. 
Matas introduced a method for reaching the second division 
of the fifth nerve by passing the needle into the orbit, hugging 
the bone at the lower external angle and directing the needle 
slightly inward. It enters the sphenomaxillary fissure, passes 
backward a distance of 5 cm., in tlie orbit of an adult, and 
then is exactly imder the foramen torundum. I have used 
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this method for blocking the second division of the fifth nerve. 
I have had ten or twelve cases in which the entire jaw was 
removed. When the needle is passed 0.25 cm. further back, 
it reaches the third division of the nerve The methods Intro-, 
duced by Oflfenhaus and by Hftrtel exemplify the more notabl*^ 
progress made in this field lately. Hftrtel produces a small 
area of anesthesia on the cheek and introduces a needle about 
5 cm. in length upward, forward and backward. 

Dr. Karl Connell, New York: I believe that the use of 
alkaloids before anesthesia is entirely unnecessary unless one 
is using an anesthetic like nitrous oxid. I do not believe that 
nitrous-oxid-oxygen anesthesia is preferable to ether. The 
results, so far as Gwathmey and I have gone, show quite the 
contrary. The ether blocks shock far better than pure nitrous 
oxid. Intratracheal anesthesia is one of the most highly 
advanced methods now in use. It causes beautiful oxygena- 
tion, carries the patient without shock and permits positive 
pressure, if desired, and the highest degree of artificial respi- 
ration; but the chief advantage in the average case is that 
it permits one to carry the anesthesia absolutely on the low- 
est percentage for that particular person and that particular 
type of operation. As Dr. Boothby said, one can carry along 
the anesthesia for hours, possibly days. Ether percentage has 
come to be an important factor in giving an anesthetic, 
because it is desired not only to put the patient to sleep 
promptly, but to keep the patient asleep for as long a time as 
necessary, even hours, with the use of a minimum amount of 
ether. The level, as it is called, should be maintained in every 
case. When the operation is completed, the patient should 
wake up promptly; in fact, he should oe practically out of the 
anesthesia. 

Dr. Evarts Graham, Chicago: We have learned that ether 
is perhaps indirectly responsible for some of the various post- 
operative or postanesthetic complications with which we are 
familiar, such as thrombosis, embolism, various lung complica- 
tions, shock and acute dilatation of the stomach. It should 
be further desirable to attempt to devise an arrangement by 
which the ether will maintain its toxic action on the body the 
shortest possible time. This concerns also the problem of 
elimination of ether. Even after a short ether anesthesia the 
smell of ether may be detected in the breath of the patient 
for a number of hours afterward, so that even under ordinary 
circumstances ether is slowly eliminated from the body. Now, 
if we desire to increase the rapidity of elimination of ether 
from the body, we must consider first of all the channels by 
which it is normally eliminated. Ether is eliminated in large 
quantities through the lungs. It also gains entrance to the 
alimentary tract. The vomitus even after a short anesthesia 
smells strongly of ether. The ether also escapes through the 
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skin, and part of it gets back into the alimentary tract and is 
reabsorbed. A period of hours is necessary to eliminate all of 
the anesthetic from the body. If we can step in somewhere 
on this circle and drive out the ether in some other way than 
occurs naturally, we may prevent some of these distressing 
postoperative complications. The fact that ether is more solu- 
ble in fat than it is in water is evidence that such a process 
can occur; by placing fat in the alimentary tract we can hold 
the ether there and prevent its absorption from the intestine. 
If two dogs of the same weight are given through a stomach- 
tube the same amount of ether, in one case diluted with the 
same amount of water, and in the other with an emulsion, 
the dog which receives the ether and water, if it does not 
vomit up the mixture, becomes deeply anesthetized, often suf- 
ficiently to kill it, whereas the dog which receives the mixture 
of ether and fat not only does not vomit, but is in no wise 
affected by the ether. This shows conclusively that the fat 
has prevented the absorption of the ether. Advantage has 
been taken of this fact in the clinic. For the last year or two 
I have administered fat in tiie form of olive oil after the 
anesthetic was stopped. I found that not only is the post- 
anesthetic period shortened, but there is also less vomiting, in 
spite of the statements to the contrary which one occasionally 
finds in the literature, based on mere conjecture and not on 
experimental proof. 

Db. Harry G. Sloan, Cleveland: The experiments carried 
out by Crile and Prendergast were as follows: Ten dogs 
were taken in each of two groups. The first ten were ^iven 
ether, and shock was produced by rubbing the peritoneum for 
three hours. The second group were given nitrous oxid, and 
shock was produced in the same manner as in the first group. 
Blood-pressure tracings were taken to determine the reaction. 
The ether dogs showed at the end of three hours an average 
blood-pressure of 10 mm. of mercury, whereas the nitrous 
oxid dogs showed a pressure of 110 mm. of mercury. Surely 
a great difl'erence! The ether was given by the open drop- 
method, not the intratracheal method. I do not see that there 
is any great difference in the method of administration, for 
anesthesia occurs only when the blood-stream contains a cer- 
tain percentage of ether. In shock, the brain transforms its 
latent energy into nerve impulse in response to traumatic 
stimuli; its cells become exhausted. Ether anesthetizes by 
lipoid solution. Nitrous oxid anesthetizes by inhibiting the 
intracellular use of oxygen, so that we have two directly con- 
trary principles at work. Under nitrous oxid the functional 
activity of the nerve-cell is curtailed; hence exhaustion is 
much more slowly reached than under ether when oxidation is 
normal. 
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THE EXTERNAL BONE CLAMP VERSUS THE 
INTERNAL BONE PLATE IN THE OPERA- 
TIVE TREATMENT OF FRACTURES 



LEONARD FREEMAN, M.D. 

DENYER 



So much has been said recently about Lane's internal 
bone plates that there is danger of losing sight of the 
advantages of the external bone clamp. Hence a brief 
comparison of the two should be of interest. 

In operating on fractures it is often necessary to 
employ some artificial means for holding the fragments 
in position. According to circumstances this may be 
done with chromic catgut, wire, bone or ivory ferrules 
or medullary plugs, autogenous or heterogenous bone 
grafts, staples, internal bone plates, or external clamps 
of various patterns. 

The ideal method would consist in the use of some- 
thing which, while holding the bones firmly and not 
irritating the tissues, would rapidly undergo absorption, 
thus leaving no foreign body to cause delayed union and 
late infection. It should also be easy of application, 
with the least traumatism, and should not interfere with 
the process of repair. 

Unfortimately none of the procedures in use fulfil all 
of these requirements, although most of them answer 
suflSciently well in appropriate cases. At present the 
plate and the clamp are most in favor, although, in 
ununited fractures at least, the autogenous bone graft 
is rapidly gaining ground and may soon supplant both 
of them. 

Great similarity exists between the internal plate and 
the external clamp. Both are fastened to the bone with 
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the same number of screws, the only difference being 
that in one the part which unites them is outside the 
skin, while in the other it is beneath it. In fact, the 
clamp might be termed an external plate or the plate 
an internal clamp. 

All external clamps have in common several screws, 
long enough to project well beyond the skin when they 
are inserted into the bone. The many varieties differ 
only in the mechanism by which the screws are held 
together.^ 

The advantages of the external clamp over the inter- 
nal plate, in appropriate cases, are : 

1. It can often be more easily applied, with less 
manipulation of the tissues and denudation of the bone. 
Holes can be drilled and the screws inserted with the 
fragments in almost any position. They can then be 
adjusted without the use of elaborate holding-apparatus 
and the screws instantly clamped (see illustration) . 

2. Nothing comes in contact with the line of frac- 
ture, as does an internal plate; and the screws them- 
selves may be placed as far away from the break as may 
seem desirable — even in sound, uninjured tissues. This 
is of much importance, because, as is well known, the 
presence of a foreign body favors delayed or non-union, 
to say nothing of infection. In this connection Martin^ 
says, ^^As a rule, the presence of a plate, instead of 
stimulating osteogenesis between the broken bone-ends, 
retards it." The possibility of placing the screws at a 
distance from the fracture is also of manifest advantage 
in cases in which the bone is comminuted. 

3. In most instances an external clamp will immo- 
bilize the bone fragments even more firmly than an 
internal plate will, as may easily be demonstrated. This 
is because the long screws get a particularly firm grasp 
within the bone and the heavy external clamp holds 
them together with absolute security. The screws, if 

1. The external tx>ne-clamp was introduced Into this country 
and popularized by Clayton ParkhiU of Denver. 

2. Martin : Surg., Gynec. and Obst, September, 1912. 
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rigid enough, may be long without detriment, because 
they will be removed later ; and the clamp may be heavy 
because it lies without the tissues. When a clamp is 
properly inserted, say in a fracture of the tibia or of the 
femur, the limb may be picked up by the foot and 
thrown about in any direction without fear of disturb- 
ing the fracture; but if a plate is employed this can 
seldom be done without danger of bending or breaking 
it, or of pulling the screws from the bone. 

4. The principal advantage of the external clamp, 
however, is that it may easily be removed at any time 
without the use of a general or even a local anesthetic, 
thus avoiding a much-dreaded secondary operation and 
also the necessity of leaving a foreign body in the tissues 
with all the disagreeable possibilities that this implies. 

Every one knows that while plates are being inserted 
all over the country, they are constantly being taken out, 
either by those who put them in or by others. If this 
were all it would not be so bad ; but, in addition, sepsis 
is not infrequent, sometimes resulting in loss of limb, 
as I have seen, or even in loss of life. In our Denver 
hospitals, which, I venture to say, compare favorably 
with most others, many plates have been inserted, the 
majority of which have had to be removed for various 
reasons, and some of the results have been disastrous 
in the extreme. 

Let us now consider some of the disadvantages urged 
against the use of the external clamp: 

1. Its size and weight. This objection is easily dis- 
posed of. The large and heavy portion, which insures 
security and strength, lies outside, where it is productive 
of neither inconvenience nor danger of any kind — a 
large instrument being tolerated by the patient as easily 
as a small one. The screws alone penetrate the tissues, 
and they are often of no greater diameter than those of 
an internal plate. 

2. The most plausible objection to the external clamp 
is the supposed great danger of primary' or secondary 
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infection. This has been frequently and strongly urged, 
but, I am convinced, without adequate reason. The 
situation may be put in a few words : If the operation 
is a clean one primary infection will not occur with 
clamp or plate. If the operation is not clean, infection 
may take place with either; but its effects will be less 
severe with the clamp, because of drainage afforded by 
the external screw-holes. And on the side of the clamp 
lies also the great advantage that it may easily be 
removed at any time without a second operation. 

If secondary infection occurs with the external clamp, 
it is late in appearing, trivial in amount and confined 
strictly to the screw holes, as has been amply proved by 
the experiences of Parkhill, Lambotte, myself and many 
others. In fact such localized, non-spreading, secondary 
infection may be compared to that which is seen around 
sutures of silkworm-gut, although infection is more 
likely to take place in connection with sutures than with 
screws, on account of constriction of the tissues by the 
former. 

Infection does not easily spread with either screws or 
sutures because a granulating channel is soon formed 
which affords a protecting wall against bacterial inva- 
sion. In order to elucidate this point more clearly some 
experiments were conducted on dogs by my associate. 
Dr. 0. S. Fowler. By inserting screws through the soft 
parts into the bones he was able to demonstrate that the 
holes become lined with granulations in the course of 
three or four days (the specimens were examined by 
Dr. Philip Hilkowitz) and it is not unlikely that a cer- 
tain degree of protection begins even earlier. Secondary 
infection, however, really does not occur until much 
later than this, if proper precautions have been taken, 
thus giving ample time for the walling-off process to 
become complete. On occasion I have left clamps in 
place for from two to four weeks without manifest infec- 
tion, and others have had similar experiences. During 
this period considerable protection is undoubtedly 
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afforded by loose dressings, which favor rapid drying of 
the secretions, and by the occasional application of 
alcohol or of weak tincture of iodin to the vicinity of the 
screw-holes. 

3. It is said that external clamps are difficult to use 
in certain cases. This is undoubtedly true, especially 
near the ends of the long bones, where the terminal 
fragment is too small or the cancellous tissue too soft 
for the screws to obtain a sufficient hold. 

The whole question may, I think, be fairly epitomized 
as follows: 

Both the plate and the clamp have their legitimate 
uses. In the hands of surgeons especially skilled and 
experienced in work of this kind, like Mr. Lane, for 
instance, plates may be more or less successfully employed 
at will. With the great majority of surgeons, however, 
the external clamp, when practicable, should be the 
instrument of choice, although there will always be those 
who will prefer the plate, in order to demonstrate their 
ability to use it. 

The external clamp is especially indicated in connec- 
tion with the shafts of the long bones, when the fracture 
is not too near the epiphysis or too deeply situated, as 
in the thighs of extremely fleshy or muscular individuals. 

It almost goes without saying that clamps should 
always be employed in preference to plates in compound 
fractures where there is danger of infection resulting 
from the injur}'. It being a foregone conclusion that 
whatever is put in will have to come out again, it seems 
purposeless to use something which cannot be removed 
without a special operation and which adds to the danger 
of sepsis by its proximity to the line of fracture and by 
its size. 

Metropolitan Building. 

ABSTRACT OF DISCUSSION 

Dr. John B. Murphy, Chicago: The subject of treatment 
of fractures is, at this particular time, paramount in our 
surgical clinics. The proposition of doing an open operation 
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for a fracture is much more serious than is the proposition 
of opening the abdomen, because you are dealing with tissues 
which while not so dangerous to life if infection does occur 
are enormously more easily infected. If a man can do an 
open operation for fracture and obtain aseptic healing, with 
regularity, he is doing the ideal thing. The control of the 
possibility of infection, however, is not always in his bands. 
There are many conditions that contribute to the occurrence 
of infection in the reduction of the fracture and its permanent 
fixation, and I am pleased to know that the doctor is endear- 
oriiig to get an accurate and perfect apposition by means of a 
device that does not expose the line of internal laceration and 
the fracture to infection. The Lane plate is the ideal means, 
to my mind, of holding together mechanically the fragments of 
the bone, provided it is placed by a man who is a master of 
the technic and who always attains perfect asepsis. There is 
still another element, however, in the management of fractures 
that is being overlooked. Why is it that we are having ten, 
fifty, one hundred cases of non-union of fractures to-day, 
where we had only one in the decade from 1885 to 1895. My 
interpretation of that is that in the modern management of 
fractures with, first, the plaster cast; second, the Lane plate 
and, third, the instruments and appliances that absolutely 
immobilize the line of fracture there is not sufficient irritation 
to stimulate osteogenesis at the line of fracture. We have 
failed to learn what the Germans learned when they began to 
use plaster casts. The German surgeon, after applying the 
cast, starts his patient as an ambulatory case. He moves 
around and there is sufficient stimulation of the ends of the 
fragments to favor osteogenesis and healing of the fracture. 
The American surgeon, as a rule, puts on a plaster cast and 
confines the patient to bed for from five weeks to five months, 
and at the end of that time he is surprised to find not even 
the slightest eflfort at regeneration of the bones. Mr. Lane 
during his last visit in this country emphasized the fact time 
and again that the Lane bone plate should not be used in cases 
of non-union. He recognizes the fact that there is something 
in connection with the fixation of the fragments that retards 
or at least does not stimulate osteogenesis in non-union cases. 
Another point which I was glad to have Dr. Freeman mention, 
because it is a most important one, is putting foreign bodies 
into compound fractures. If we could only learn to keep our 
hands, our nails, our screws, our spikes and our bone -splints 
out of fractures that are in all probability already mildly 
infected, we would have much better results in the treatment 
of compound fractures. After swabbing the surface with iodin 
solution, a dressing of gauze soaked in alcohol should be 
applied and the whole limb immobilized for many days unless 
the temperature or other conditions indicate a change. 
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Dr. L. L. Mc Arthur, Chicago: Heartily in favor as I am 
of the recomiuendationB of Dr. Freeman, I want to emphasize 
the fact that the statement is not correct that a limb cannot 
be handled after the use of a plate, whereas it may be handled 
after the use of the apparatus he described. Having just 
returned from the Canal Zone, where the opportunities for 
the treatment of fractures have been surrounded by more diffi- 
culties than in any other portion of the world, I want to say 
that they have found there that the introduction of the Lane 
plate makes it possible for them to treat the terrible cases 
of fracture they have had. These fractures are the result of 
dynamite explosions and crushings; they are usually com- 
pound, and these Lane plates have been put on every one of 
them. I saw 210 roentgenograms of cases that had been 
plated, and every one showed that a plate can be used in these 
fractures with good results, and in such a climate as that the 
plaster-of-Paris cast cannot be used because it becomes limp 
in a week. Therefore we must not conclude that the bone 
plate applied in a dirty wound will not enable us to handle 
the limb like a simple laceration of soft tissues. It can be 
done. 

Dr. a. E. Hertzler, Kansas City, Mo.: I wish merely to 
throw out a few points as to why non-union occurs when a 
Lane plate or any other metallic appliance is used. The first 
step in wound healing is the precipitation of fibrin in the 
exudate, and anything that prevents that from occurring, pre- 
vents healing of the fracture. That is the whole problem. 
When a piece of metal is placed in a tissue a large amount 
of exudate is formed which does not coagulate readily or may 
remain permanently in a fluid state. Different metals act in 
slightly different ways. Silver produces more of an exudate 
than any other raetal I have tested. Aluminum bronze produces 
the least. The problem in using a plate is to prevent the col- 
lection of this exudate. The best means for doing this is to 
provide drainage, so that the fluid can escape, or to place the 
plate in a tissue the least likely to produce exudate. For 
instntice, in the thigh, in which there are lar^e pads of muscles, 
more of this fluid collects than in the leg. For the same reason 
less fluid collects on the anterior surface of the tibia than on 
the external surface. Therefore the plate should be placed 
in the subcutaneous connective tissue rather than in the mus- 
cle bed when this can be done. If we are forced to use a splint 
where there is much muscle tissue, with the attendant abun- 
dant exudate, non-imion will occur less often if the excess of 
exudate is drained away from about the plate until the ends 
of the bones not in touch with the splint have had time to 
become imbedded in fibrin — about forty-eight hours. 

Dr. Carroll W. Allen, New Orleans: Dr. Parham has a 
method which is particularly applicable in the treatment of 
spiral or comminuted fractures with which it is not neces- 
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sary to place a clamp on by screws or to use a nail through 
an oblique fracture. The instrument consists of two parts: 
(1) a metal band one-fourth of an inch in width with one 
end expanded and containing a slit through which the other 
end is slipped, making a loop; and (2) an apparatus con- 
sisting of a screw-rod, working on the principle of an ^craseur. 
between two parallel steel bars for the purpose of drawing up 
the band and tightening it. In applying the band this is 
first placed around the bone at the site of the fracture with 
the oblique fragments adjusted, and one end is slipped through 
the slit at the other end and then attached to a hook on the 
screw-rod in part two. The screw is then worked, drawing 
up and tightening the band around the bone. When it is 
sufficiently tight the instrument is bent over causing the band 
to be bent on itself and clinching it. The band is then cut 
off close with a pair of pliers and the instrument removed. 
Db. Leonabd Fbeeman, Denver: You will remember that 
my plea was not for the universal use of the clamp in prefer- 
ence to the plate, but merely for its more frequent use in suit- 
able cases. Dr. McArthur has made me say that a fractured 
limb could be picked up by the heel when a clamp wa^ used, 
but not where a plate was employed. What I really said 
was that the limb could be picked up just as well when the 
external clamp is applied, as when the internal plate was 
used, and perhaps better. He said that in Panama many 
metal plates were put in. It would be more interesting to 
know not the number of plates put in, but the number of 
plates that have had to be taken out afterward. The number 
is probably considerable. Dr. Hertzler spoke of the reasons 
for non-union and insisted that drainage would be desirable. 
This is obtained with the external clamp. One of the main 
reasons for non-union when the internal plate is employed 
is that the metal comes in contact with the line of fracture. 
With the external clamp there is no metal in contact with the 
line of fracture, or, of necessity, anywhere near it. 
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THE ADDED RESPONSIBILITY OF THE 

SURGEON WHEN CALLED ON TO 

TREAT SURGICAL LESIONS IN 

THEIR EARLIER STAGES 



JOSEPH COLT BLOODGOOD, M.D. 

BALTIMOBE 



The easier the diagnosis the worse the prognosis. 
This statement hardly needs further comment or illus- 
tration. It is especially true in malignant disease. 
When the surgeon is able to recognize cancer by its 
clinical appearance the relative prognosis is bad. Com- 
plete operations in this stage yielded 30 per cent, or less 
of permanent cures. 

When the malignant disease cannot be recognized 
clinically because of its early stage, but is diagnosed at 
the exploratory incision by its gross appearance, with 
or without the aid of a frozen section, the prognosis for 
an ultimate cure is best, provided the complete eradica- 
tion of the disease immediately follows the exploratory 
diagnosis. My investigation of the statistics up to date 
seems to show that the probabilities of a cure are at 
least 80 per cent. This, of course, varies with the posi- 
tion of the lesion. 

If at this exploratory incision however, the malig- 
nancy is not recognized and a piece of the lesion is 
removed for diagnosis, or even when the entire local 
lesion is removed with a narrow margin of healthy tis- 
sue, and then, later, after the microscopic diagnosis, 
the complete operation is performed, the probability of 
a cure is distinctly less than after a complete operation 
in a later stage when the diagnosis can be made from 
the clinical symptoms. 
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From an investigation of the material recorded in the 
laboratory of the Johns Hopkins Hospital Surgical 
Clinic, this statement can be made witii certainty. So 
far as my personal experience goes, it is incontrovertible. 

We may safely state therefore, that in the earlier 
stages of surgical lesions the diagnosis is the major 
part of the surgery; the operation is minor. It is 
expert and delicate surgery, nevertheless, and the imme- 
diate and ultimate results are the best. In this stage 
treatment is the test of the diagnostic technic. 

In the later and latest stages of the surgical disease 
the diagnosis becomes the minor part, the operative 
surgery the major, and the results, both immediate and 
permanent, are worse. Here we have the test of oper- 
ative technic. 

The more one investigates critically the ultimate 
results of diseases subjected to surgical treatment, the 
more one becomes impressed with the fact that surgery in 
the hands of the majority of operators is usually a little 
behind the disease. 

In the early stages the clinical manifestations are 
so slight, and the lesion seems so insignificant, that even 
when the diagnosis is correctly made, the relative "favor- 
ability*^ so impresses the surgeon that he is very apt 
not to do enough. If he unfortunately makes a mistake 
in diagnosis the result is even worse. 

In the later stages of the disease the apparent hope- 
lessness of the condition checks his enthusiasm to be 
radical, and here again he often fails to accomplish the 
possible cure. 

This investigation of the ultimate results in relation 
to the stage of the disease, its diagnosis and treatment, 
demonstrates that there is room for improvement in 
both. The investigation should have for its object the 
development of a method of recognition and treatment 
which will allow a surgeon to be ahead of the disease, 
and thus increase the number of permanent cures in 
every stage. There is no doubt that the best opportunity 
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for a cure is in the early stage, but we have sufficient 
evidence to demonstrate that in later stages more radical 
procedures properly p^formed under improved anesthe- 
sia and teclmic have accomplished permanent cures, and 
there is no reason why these should not be increased in 
number. 

We must not rest satisfied with our results. We must 
not continue to follow any routine method of diagnosis 
and treatment, unless it is constantly controlled by the 
evidence of the ultimate condition of the patient. 

How few surgeons in this country really know their 
immediate mortality, which is evidence most easily 
obtained. Fewer still have a comprehensive and accurate 
knowledge of their ultimate results, evidence more diffi- 
cult and costly to obtain. 

METHODS OF DIAGNOSIS 

In brief, our available methods of diagnosis are not 
always employed. The clinician usually neglects labor- 
atory tests; the strictly laboratory diagnostician does 
not put sufficient stress on the clinical investigation. 
There is no doubt that in many instances we are handi- 
capped, especially in the early stages of the disease, by 
an absence of clinical evidence and by lack of an exact 
laboratory method, and in some cases the exact labora- 
tory method may have an element of danger. For exam- 
ple, in the majority of cases the excision of a small piece 
for microscopic diagnosis has an element of danger. In 
malignant disease it seems to increase the probability 
of dissemination. We may be able to develop a technic 
which can reduce or eliminate this danger. In my own 
experience such an exploration should never be done 
except in special cases. In cases in which the local and 
complete excision of the visible and palpable lesion 
would be unnecessary, mutilating and dangerous if the 
lesion were benign, we may be compelled, in a few 
instances, to excise a piece for diagnosis. In such cases 
the excision of a small piece should be followed by the 
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cauterization of the wound. The electric or Paquelin 
cautery is best. If the microscopic diagnosis shows that 
the lesion is malignant, the necessary operation should 
follow as quickly as possible. 

In this paper I cannot go into the detail of • the 
methods of clinical and laboratory diagnosis for the 
different lesions in the different localities, but when I 
discuss these different lesions I shall be able to call 
attention briefly to the more importfint facts. 

CLINICAL DIAGNOSIS 

When one investigates a large number of clinical 
histories of any of the different surgical lesions, he 
is at once impressed with the diflBculty of recording 
the clinical manifestations successfully and in detail. 
This is especially true when we have before us the 
problem of estimating the minimum symptoms of any 
disease which justify surgical treatment. Most patients 
come under observation in the later stages: the 
maximum symptoms are present; the diagnosis is not 
diflBcult; the indicated operation is generally clear. 
As stated before, however, we should not be satisfied 
with either the immediate or permanent results of 
treatment in this stage. Kow, when we come to inves- 
tigate these histories and look for the recorded state- 
ments of the symptoms of the disease in its beginning, 
they are either conspicuous by their absence, or too 
meager to be useful. 

This state of affairs is undoubtedly due to the fact 
that the patient is chiefly impressed with the symptoms 
from which he suffers at the time of examination and 
treatment, and often does not remember the symptoms 
of the beginning of the trouble. In addition, the men- 
tal horizon of the surgeon and his assistants seldom 
extends beyond the present state of the disease. Their 
interest is concerned chiefly with the diagnosis and 
treatment of the disease in its present state. This, of 
course, is of the utmost importance. The patient seek- 
ing help demands relief ; he cannot be put back into the 
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beginning of the disease; he must be treated at the 
time when he first seeks help. 

The majority of us fail, nevertheless, to recognize 
that a clinical history which carefully records all the 
possible etiologic factors, the symptoms at the begin- 
ning of the trouble and the development and picture of 
the clinical course, as well as the present condition, is 
not only of added value for the diagnosis and treatment 
of this patient, but, in addition, leaves a record which, 
when multipled by many others, allows us to picture this 
disease in its beginning and to formulate the minimum 
of symptoms, so that when patients fortunately seek 
advice and help in the beginning or the earlier stages 
we shall have prepared ourselves for that recognition 
and appropriate treatment which will yield the best 
immediate and permanent results. 

At present so few patients seek advice in the early 
stages that we must depend on the clinical investigation 
of the larger group who come under our observation in 
the later stages for the evidence of the clinical picture 
in the earlier stages. 

The more evident the symptoms and the easier the 
diagnosis, the worse the clinical history of the early 
stages. We must recognize that the more careful and 
elaborate clinical records of cases of this type are of the 
utmost importance for our own education and develop- 
ment and for the benefit of cmr immediate and future 
patients. In time of peace prepare for war. In this 
period of the treatment of disease in its later stages, we 
must prepare ourselves for the diagnosis and treatment 
of the disease in its very beginning and earlier stages. 
At present the educated patient who seeks help early is 
rare, but will be increasing in numbers, and we must 
prepare ourselves for the added responsibility. 

The taking and recording of these more elaborate his- 
tories require a larger number of assistants. At pres- 
ent hospitals connected with medical schools are better 
prepared to meet these greater requirements. The third- 
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year and fourth-year medical students can be taken into 
the wards as clinical clerks. In the experience of the 
Johns Hopkins Hospital, the records have been much 
better since students have been admitted to the wards. 
At present a patient in the ward is more carefully inves- 
tigated than a private patient. There is no reason why 
the students should not be assigned to the private wards 
also. 

A clinical history cannot he taken at one sitting. In 
emergency cases, when we are confronted with the urg- 
ency of immediate diagnosis and treatment, we should 
take only the time necessary for immediate diagnosis. 
The patient should not be fatigued by a prolonged inter- 
view. After the operation the clinical record can be 
completed. In chronic cases the history should be 
taken two or more times. All histories should be 
checked by the more experienced senior surgeon, and 
should be added to from time to time, when the patient 
is written to as to the ultimate results. 

For a number of years I have been retaking the his- 
tory of patients who have returned to the hospital for 
examination, and I have been surprised at the fre- 
quency with which additional important data have been 
obtained. 

A clinical record, therefore, has two distinct func- 
tions: first, and most important, for the needs of the 
patient; second, an elaborate and accurate record which, 
when multiplied by many others, will be valuable for 
the investigation of the etiologic factors and the mini- 
mum of symptoms of the earliest stage of the disease, 
so that we can educate people to seek advice in this 
stage, because we know even now that treatment in this 
stage yields the best immediate and permanent results. 

LABORATORY DIAGNOSIS 

No matter how exact the science of medicine may 
become in its diagnosis with methods of precision, the 
art of medicine, which rests on the clinical investigation 
and deductions, should never be neglected. Laboratory 
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investigation requires a different training, but much 
of this is available for any physician. Some must be 
delegated to experts who give their entire time to this 
department. The time is not far distant when special 
laboratories for these methods of diagnosis which will 
be available to all physicians in the diflferent parts of this 
country will be established. 

At present the easier and more available laboratory 
methods of diagnosis are not employed as a routine, 
but only in special cases. The more my experience 
grows, the more do I become convinced that many of 
these tests should be employed as a routine procedure. 

The Wassermann test for syphilis and some exact test 
for tuberculosis as a routine procedure would be a bene- 
fit not only to the patient but also to the community. 

The ordinary examination of the urine is usually 
made, but the test for kidney function has become a 
routine practice in but few, if any, clinics. My exper- 
ience teaches me that this test is one of the most impor- 
tant in the estimation of the vital resistance of the 
patient before operation.* 

In bone lesions the test for Bence-Jones bodies is 
usually neglected. Undoubtedly other methods of pre- 
cision will be developed in the examination of the urine. 
The test for pancreatic function is at present not con- 
clusive. The examination for diacetic acid and acetone 
should be a routine procedure before, as well as after 
operation. In non-diabetic cases its presence indicates 
that the patient needs more food ; in some cases, without 
this check, we may restrict food too much before and 
after operation. It is the most valuable test in dia- 
betes. 

A complete blood-count with a diflEerential count of 
the leukocytes should seldom be neglected in the inves- 
tigation before operation. There is no space here to dis- 
cuss the importance of anemia and the changes in the 
number and character of the leukocytes as a help in 

1. Bloodgood, J. C. : Estimation of Vital ReslstaDce of Patient 
with Reference to Possibility of Recovery, Ann. Surg., May, 1912. 
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diagnosis and treatment. The estimation of the blood- 
pressure before, during and after operation is becoming 
a routine procedure.* The literature shows the grow- 
ing interest in this instrument of precision. 

The roentgenograph and the Boentgen fluoroscope 
have taken such an important place in laboratory 
investigation that I need not take space here to dis- 
cuss them. To develop the interpretation of this labo- 
ratory method one should repeatedly bring together the 
roentgen-ray findings before operation and the picture 
found at operation. Unfortunately at present the one 
who takes the roentgenogram seldom sees the operation, 
and the one who operates looks but casually at the 
plates. The surgeon has as much to learn by the com- 
parison of his roentgenograms and the operative find- 
ings as the roentgenologist. Both are making unneces- 
sary mistakes by neglecting the observations of the 
other. 

The microscopic picture of the removed disease is 
investigated chiefly by the pathologist who as a rule is 
given meager, if any, opportunity to know the clinical 
symptoms, while the surgeon rarely adds to his knowl- 
edge of the disease by a personal study through the 
microscope. 

No surgeon can devlop the diagnosis of surgical dis- 
eases by their gross appearances when exposed at the 
operation without the aid of the microscope. He does 
not realize the importance of this, because in at least 
90 per cent, of benign and malignant lesions the patient 
seeks advice when the diagnosis can be made clinically. 
The surgeon is therefore able to perform the operation 
with a large amount of certainty without the aid of 
either the gross appearance or the microscopic sections ; 
but when the remaining 10 per cent, of patients present 
themselves to him he finds himself handicapped. He 
then seeks the help of the pathologist who is equally 
handicapped, because of his lack of familiarity with 

2. Railway Surg. Jour., 1918, zix. 459. 
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the clinical manifestations. Both make mistakes because 
their education is incomplete. The surgeon expects too 
much of the pathologist ; many pathologists are too cer- 
tain of their frozen-section diagnosis. 

As a matter of fact, the surgeon has a better oppor- 
tunity to develop ihe diagnosis of benign and malignant 
lesions than the pathologist, because he comes in contact 
with the clinical manifestations in an entirely different 
and more intimate manner. After the complete removal 
of the clinically diagnosed disease he has the oppor- 
tunity to cut into it; to observe its gross appearance; 
to educate his sense of touch with the finger and the 
knife, and to examine it alone, or with the pathologist, 
under the microscope. In this way he can train him- 
self to recognize those ten cases out of a hundred in 
which the diagnosis cannot be made clinically, but must 
be made immediately by the gross appearance at the 
exploratory operation with or without the aid of the 
frozen section. He and the pathologist must know 
when a frozen section can be depended on for diagnosis 
and when it cannot. The responsibility, however, rests 
with the surgeon. He should seek all possible help, but 
he cannot divide the responsibility, and he should know 
what to do when in doubt. This differs with lesions in 
different localities. In breast tumors, when in doubt, 
perform the operation for cancer, in bone tumors be 
conservative. 

We have sufficient evidence now, evidence that is 
easily available and will allow the surgeon, if he has 
investigated the clinical and laboratory records, to know 
what is best to do for the patient and to prepare himself 
for the added responsibilities when called on to treat 
surgical lesions in their earlier stages. 

The routine examination of the stools for parasites 
to explain anemia is usually neglected, nor is blood often 
looked for, and I am surprised that frequently the gen- 
eral practitioner and even the interns in the hospital 
fail to examine the stools in cases of slight jaundice. 



Digitized by VjOOQ IC 



261 

The presence or absence of bile in the stool is of the 
utmost importance in the history and examination of 
biliary cases. 

Surgeons who are keen on abdominal palpation 
usually neglect percussion and are very shy on the rou- 
tine examination of the chest. The roentgenograph, of 
course, is an instrument of precision for lesions in both 
the chest and the abdomen, but we have by no means 
developed our instruments of precision for the examina- 
tion of the heart, except for the estimation of the blood- 
pressure. We shall have to wait for the results of the 
clinicians as to the value of the electrocardiograph. 

Eoutine examinations of nose and phamyx are now 
being made in many hospitals, but this is still an often 
neglected field. The ophthalmoscopic examination of 
the eye is at present employed only in selected cases. 

Enough has been said to demonstrate that with the 
aid of the available methods of clinical and laboratory 
diagnosis fewer mistakes should be made, and that even 
in the earlier stages of surgical diseases accurate diag- 
nosis is possible. At present we should not so much 
call for newer methods, but should employ in every case 
those that are well established. 

The majority of mistakes in diagnosis are due not to 
poverty of methods, but to neglect or ignorance of welU 
established clinical and laboratory tests. 

For example, a patient consulted me some months 
ago for epigastric pain which had been present three 
years; it was entirely subdiaphragmatic; not only was 
it present in the epigastrium, but it also extended to 
the right and left ; it was rarely absent ; at times it was 
more intense ; there were absolutely no other symptoms. 
The patient had consulted many physicians; he had 
been to many institutions for treatment. Every one 
whom he consulted apparently looked on the case as one 
of indigestion and without further examination pre- 
scribed a diet. He had taken a number of treatments 
in this country and abroad. I told him that he had had 



Digitized by VjOOQ IC 



262 

three thousand dollars' worth of treatment, and not one 
cent's worth of diagnosis. I sent him to the hospital, 
where all the routine clinical and laboratory investiga- 
tions were made. Clinically we could get from the 
patient only the statement as to his epigastric pain and 
the loss of weight. He denied luetic infection. The 
only laboratory test that was positive was the Wasser- 
mann. He was then given salvarsan. In two weeks the 
pain disappeared; in one month he had gained 18 
pounds. 

In the past year I have had referred to me three 
cases diagnosed clinically as sarcoma of bone. These 
patients had been treated with Coley's serimi, but re- 
fused amputation. In each case no Wassermann test 
had been made. In each case I found this reaction to be 
positive, and the periosteal swellings disappeared under 
salvarsan. 

In 1904 I discussed this subject of the diagnosis of 
surgical lesions in their earlier stages'* and presented the 
question more thoroughly in an address* before the 
Lehigh Valley Medical Association in July, 1911. 

I have been impressed for years with the fact that 
surgical technic has advanced more rapidly than surgi- 
cal diagnosis, and that surgeons, from their accumulated 
records, should present to the medical profession the 
minimum of symptoms of the early stage of surgical dis- 
eases in which, although diagnosis is more difficult, the 
immediate and ultimate results of treatment are best. 
I called these minimum symptoms of the earlier stages 
the "medical aspects/' because patients seldom, if ever, 
seek the advice of the surgeon in this stage, but often 
that of their family physician, who has not been trained 
to recognize the significance of these symptoms as the 
beginning of a surgical lesion. If, then, we educate the 

3. Bloodgood, J. C. : The Relation of Surgical Pathology to Sur- 
gical Diagnosis, Detroit Med. Jour., February, 1904, p. 337. 

4. Bloodgood, J. C. : Medical Aspects of Surgical Diseases, or 
Preventive Surgery, The JouRNAii A. M. A., March 28, 1912, p. 829. 
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people to seek advice earlier and the family physician to 
properly interpret these lesser and apparently insignifi- 
cant signs of future trouble, the surgeon will be called 
on more often to treat surgical lesions in their earlier 
stages, and will be forced to educate himself to meet 
the new requirements in diagnosis and treatment. 

It is quite possible that the people may be educated 
ahead of the medical profession, but, whether they seek 
the surgeon^s advice directly or are referred to the sur- 
geon by the family physician in this earlier stage, the 
responsibility of the surgeon will be the same. If the 
surgeon is not prepared to make the diagnosis accu- 
rately and follow it with the appropriate treatment, 
these enlightened people may be worse off than if they 
had delayed. 

The question is, therefore. Shall the people force the 
profession, or shall the profession educate itself and 
be prepared for these added responsibilities? 

I am impressed with the belief that those surgeons 
who have educated themselves best have traveled and 
visited other surgical clinics most. Every experienced 
surgeon and every surgical clinic, as a rule, excels in 
some particular method of diagnosis and treatment. We 
must therefore learn from each other ; reading, of course, 
is valuable, but visiting other clinics is more valuable. 

The family physician and the clinician who does not 
operate must familiarize themselves with the best meth- 
ods of diagnosis and treatment, so that they will be 
able to refer their patients to that surgeon who will give 
them the best methods and insure them the best imme- 
diate and permanent results. 

I shall try in the remaining space to illustrate the 
added responsibility of the surgeon when called on to 
treat certain definite surgical lesions in definite locali- 
ties in the earlier stages, and discuss briefly the meth- 
ods of diagnosis and the treatment which should yield 
the best immediate and permanent results. 
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PREPARATION FOR OPERATION 

In the so-called acute surgical lesions there is little 
time for preparation and only time enough for those 
methods of clinical and laboratory investigation which 
will indicate what to do. The question to be settled is, 
Is there any indication for operation ? Is the danger of 
immediate intervention less than of delay? As a mat- 
ter of fact in this group the usual preparation for 
operation is not necessar}, because the operative inter- 
vention relieves the patient of such a burden due to the 
acute condition that the resultant shock is often insig- 
nificant and readily borne. This is well illustrated by 
the difference in the behavior after operation of a 
patient with a non-strangulated reducible hernia, and 
of one with a strangulated hernia; between the conva- 
lescence from operation for acute appendicitis and for 
a chronic appendicitis operated on between attacks. 

In acute surgical lesions delay affects chiefly the 
immediate mortality. The difference in the ultimate 
result is not so marked in the patients which recover. 

The minimum symptoms of an acute surgical lesion 
which will allow a diagnosis in the stage which gives the 
best immediate and permanent results, are not such a 
difficult problem, and have been pretty well settled. The 
people are fairly well educated, and the family physi- 
cian is more keen, and the surgeon better and better pre- 
pared to give the patient the best chances. This is 
true in acute appendicitis, in intestinal obstruction, per- 
foration of gastric and duodenal ulcer, abdominal 
wounds and other acute conditions. There is room, 
nevertheless, for considerable improvement in the earlier 
recognition. The added responsibility of the surgeon 
when called on to treat these lesions in the earlier 
stage is not so evident. The chief danger is in delay, 
not in action. Laboratory methods of diagnosis, espe- 
cially the leukocyte count, gastric lavage and the result 
of enemas, are often very helpful in the early hours. 
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In the very earliest stages of acute abdominal lesions 
physician and surgeons fear chiefly that an operation 
may be performed when the symptoms are due to a non- 
operative condition, such as pneumonia or diaphragmatic 
pleurisy with abdominal symptoms, acute exanthems 
of children, or osteomyelitis with abdominal symptoms, 
etc. These cases are not, however, very frequent, and 
more deaths are due to delay on account of this fear 
than to operations based on mistaken diagnosis. Treat- 
ment in the late stages of acute abdominal lesions is 
the test for operative technic, especially anesthesia, 
which will be discussed later. 

In surgical diseases, when there is no danger from 
delay, there is opportunity to exhaust every method of 
diagnosis and to employ every well-established prepara- 
tory treatment. The earlier the patient is seen and the 
less distinct the indication, the more elaborate and 
painstaking should be the investigation and the more 
careful the preparation. I believe the evidence will 
show that at the present stage of our development more 
mistakes are made by hurr3dng operative intervention in 
this chronic group, than by delay in the acute group.*^ 

It has been my experience that this has been more 
especially so in patients suffering with symptoms sug- 
gesting chronic appendicitis. The patient, the family 
physician and the surgeon arrive quickly at such a diag- 
nosis; people are so well educated in regard to the 
dangers of appendicitis that they welcome an excuse to 
have the appendix out. The preoperative treatment 
and diagnosis are usually insufficient. The appendix 
is removed through a small incision. The number of 
patients not relieved is increasing. The lesions usually 
overlooked are: some type of gastric and colic ptosis; 
some lesions of the pelvic organs or vaginal outlet; gas- 
tric or duodenal ulcer; chronic infections of the gall- 

5. Bloodgood, J. C. : Estinmtion of the Vital Resistance of the 
Patient, with Reference to the PossibUity of Recovery, Ann. Sarg.» 
May, 1912 ; Review on Progress of Surgery, Progr. Med., Decem- 
ber, 1912. 



Digitized by VjOOQ IC 



266 

bladder; chronic pancreatitis; cancer of the colon, and 
even renal calculus. 

When patients suffering from chronic surgical disease 
in its earlier stages are really thoroughly studied, the 
number of mistakes of this kind will be greatly lessened, 
and by careful preliminary treatment and operation 
under improved anesthetic technic the number of re- 
operations will be reduced, the immediate and perma- 
nent results improved almost to 100 per cent., and the 
period of discomfort and disability so shortened that 
surgery will not be feared as it now is. 

OPERATION 

When surgery is a last resort the surgeon can always 
find an excuse for his mortality or failure to cure per- 
manently. The operative technical problem in these late 
cases is often so pressing that he is unable to give atten- 
tion to certain details which, experience shows, add to 
the probability of recovery. 

When the operation can be performed in the earlier 
stages, however, when the patient is in better condition, 
there is less, if any, excuse in many instances for a 
fatality and a failure to cure; but fortunately these 
patients when operated on early, usually survive the 
shock of the operation, and the failure to cure ulti- 
mately becomes a remote possibility. For this reason 
surgeons have been slow in investigating the cause of 
their mortality and their ultimate results. The chief 
mortality is in the group of operations instituted as a 
late and last resort, and the deaths are attributed to the 
disease rather than to the technic, and, as many sur- 
geons do not systematically and critically ascertain 
their ultimate results, the more remote evidence of their 
failures does not come prominently into view. 

Eecently surgeons have paid more attention to the 
question of mortality due to operative technic and anes- 
thesia, and have come to the conclusion that there is 
room for great improvement. The literature on shock 
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due to operative trauma and bad anesthesia is now very 
extensive, and most surgeons are convinced that when 
surgery is an early resort even this small mortality may 
be decreased or eliminated by introducing certain 
changes in the anesthesia and in the technic of the 
operative procedure. While the results in mortality in 
this group are not so marked, they are very evident 
in a decrease of postoperative complications, lessened 
discomforts and shortened periods of disabilitv This 
improved technic of anesthesia and dissection in the 
graver groups of surgical operations will manifest itself 
in lessened mortality. 

It is my opinion that the substitution of nitrous oxid 
and oxygen for even the best developed ether-drop anes- 
thesia is a very important factor and that the combina- 
tion of local anesthesia with this form of general anes- 
thesia, or local anesthesia alone, when possible, will 
greatly eliminate surgical shock. 

I am confident that the added responsibility of the 
surgeon when called on to treat surgical lesions in the 
earlier stage will force on him not only improved meth- 
ods of diagnosis and preoperative treatment, but also 
improved methods of anesthesia and operative technic. 
Surgery must not only be an early intervention, but 
also as safe and free from discomfort as possible, and 
the period of disability must be shortened. This in 
itself will eliminate fear, instil confidence, and reduce 
the now well-recognized psychic shock. 

SHOCK 

• The clinical picture of shock due to accidental injury 
is distinct only when the shock is extreme. It is very 
important in this group of cases for the surgeon to 
know as far as possible the effect of the injury on the 
general condition of the patient. The blood-pressure 
estimation gives a better picture of this than any clinical 
sign. In accident surgery this is generally neglected. 
It should be a routine examination. 

When there has been much loss of blood from the 
accidental wound, blood transfusion should always be 
employed. Surgeons have been slow to learn the technic 
of this operation. 
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No operation should be performed on a recently 
injured person with low blood-pressure, unless it is 
quite certain that the painful impressions from the 
wound are keeping up or increasing the shock, or there 
is still evidence of hemorrhage. In this event the 
wound should be so treated that it becomes painless, 
and the hemorrhage should be checked. I am confident 
that many injured patients are operated on too quickly 
after the accident when these indications are not pres- 
ent. 

WOUNDS 

In the treatment of a recent wound the chief func- 
tion of surgery is to check hemorrhage, prevent infec- 
tion, and to decide whether an operation should be per- 
formed on the wound then, or later, to restore func- 
tion. 

In the treatment of injured persons surgeons usually 
forget the possible accompanying shock and devote their 
attention to the wound. 

In the treatment of accidental wounds there is the 
danger that the same technic employed for an operative 
wound will be neglected. If infection takes place in 
an accidental wound the surgeon can always attribute 
the complication to an infection at the time of the acci- 
dent and before his treatment. The recent literature on 
accidental wounds seems to show that the infections are 
more apt to be secondary than primary. 

In the treatment of an accidental wound, in the 
majority of cases, non-interference should be the rule. 
If interference is indicated, one must be quite certain 
that the patient's condition permits it, and the inter- 
ference must be carried out after the same careful prep- 
aration as for an operative wound. 

INFECTION 

Most infections begin as a distinct local area charac- 
terized by pain, redness and swelling. The patients are 
always aware of this area from the onset. There is no 
diflSculty for the surgeon in finding the local infection. 
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In the early stage, when the condition is strictly local, 
the symptoms are not urgent. Both patient and physi- 
cian are apt to delay. This, however, is the time for 
treatment. It can do no harm to the local infection 
which would heal without it, but it will be life-saving 
in some infections which are hopeless when generalized. 
This is due to the fact that our methods for the treat- 
ment of the local infection are adequate, while those for 
the treatment of general infection are usually insuflB- 
cient. Delay is the most dangerous thing in infections. 
The bacteriology of a local infection is, as a rule, not 
of great importance as an indication for treatment, but 
in some cases it is essential. The demonstration of the 
anthrax bacillus in the pus from a malignant carbuncle 
should indicate non-interference. Experience seems to 
show that such local infections do better when left alone. 
If any operation is to be done, the area should be excised 
with the cautery, while, on the other hand, when gas 
bacilli are found, even before the presence of gas bubbles 
in the pus, or emphysema, wide incisions should be 
made immediately, or, in some cases, immediate ampu- 
tation of the extremity. 

TUMORS 

In no other group of surgical lesions is the responsi- 
bility of the surgeon greater than when he is called on 
to diagnose and treat tumors in their earlier stages. 

It has been my good fortune to have had a large 
opportunity during the last twenty years to investigate 
this subject, and I have made a number of previous 
communications® on this problem. 

6. Bloodgood, J. C. : The Importance of the Early Recognition 
and Operative Treatment of Malignant Tumors ; The Variation of 
the Extent of the Operative Removal According to the Relative 
Malignancy of the Tumor: The Joubnal A. M. A., 1906, xlvil, 
1470: The Clinical and Pathological Differential Diagnosis of Dis- 
eases of the Female Breast, Am. Jour. Med. Sc, 1908, cxxiv, 157 ; 
Conservative Operations on Bone Tumors, The Journal A. M. A., 
1908, 1, 325 ; The Medical and Surgical Aspects of Tumors. Wiscon- 
sin Med. Jour., 1910, Ix ; Recent Progress in the Surgical Treat- 
ment of Malignant Growths, The Jouknal A. M. A., 1910. Iv, 
1537 ; Surgical Treatment of Cutaneous Malignant Growths, The 
Journal A. M. A., 1910, Iv, 1615. 
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The more recent study of the ultimate results eonfinns 
the conclusions of these earlier papers. 

The fact that makes the greatest impression when we 
investigate tumors of the skin and accessible mucous 
membranes, such as of the lip and tongue and subcu- 
taneous tumors, is that in the onset, or b^inning, 
there is always a visible or palpable lesion. Every 
patient remembers the onset. In some instances the 
tumor is congenital. In the beginning it is always 
small and, as a rule, painless. 

In my experience, when the lesion is completely 
removed in this stage, there should be 100 per cent, of 
cures. Few persons seek advice and few physicians 
advise radical excisions in this stage. In the majority 
of cases nothing is done. The period of quiescence 
varies between weeks and years. During this period 
some patients have been subjected to treatment, for 
instance, with the Boentgen-rays, radium, xiaustics or 
carbon-dioxid snow. Even after the lesion begins to 
grow and perhaps ulcerate, both patients and physicians 
still delay, and again palliative treatment is employed in 
some cases. 

From an investigation of a large amount of material 
I am convinced that, with one exception, the treatment 
which promises the greatest number of cures with the 
least mutilation is complete excision with the knife. In 
angioma, which cannot be excised without some mutila- 
tion, the treatment with carbon-dioxid snow is justi- 
fiable. 

In early small lesions there is no necessity for a 
microscopic diagnosis before operation; the nodule can 
and should be completely excised. Even an encapsu- 
lated nodule should never be enucleated. 

All lesions of this kind may be called precancerous. 
Among my personally studied cases I do not know of a 
single recurrence after the proper excision. 

It is quite true that the precancerous lesion may be 
eradicated with the cautery, but then we have no 
microscopic control. 
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After the lesion has become larger, the problem of 
diagnosis and treatment becomes more difficult, because 
different pathologic processes in different localities 
require for their permanent cure local excision of vary- 
ing extent. When we can completely excise the disease, 
with a zone of uninvolved tissue without mutilation, 
this should always be the operation of choice; but for 
malignant disease of the type of cancer this is not always 
sufficient, because in such cases the neighboring lymph- 
vessels should always be removed. 

It is impossible in this paper to consider the details 
of treatment in the later stages of lesions of different 
character in different localities. My material demon- 
strates that in the early or precancerous stage, complete 
excision of the local area should be the operation of 
choice, and, to repeat, enucleation should never be per- 
formed. Every lesion excised should be studied micro- 
scopically, and tissues and records should be preserved 
for the control of the ultimate results. 

The people should be educated in regard to the poten- 
tial dangers of malignant disease in these apparently 
innocent precancerous lesions. Surgeons should study 
their material and become familiar with the methods of 
diagnosis and operative treatment which offer the best 
chance of a permanent cure for the different lesions in 
the different localizations. 

These deductions have been made from 406 cases of 
benign connective-tissue tumors, 48 cases of sarcoma of 
the skin, 84 cases of subcutaneous sarcoma, about 150 
cases of benign and malignant pigmented moles, and 
1,000 cases of epithelial tumors of the skin and exposed 
mucous membranes. 

The failure to cure in cancer of the skin and mucous 
membranes is due to the delay in the complete eradica- 
tion of the cancerous lesion; to non-operative, irritat- 
ing treatment in the precancerous and cancerous stages ; 
to incomplete local operations in both the benign and 
malignant stages, and to the failure to remove the nt igh- 



Digitized by VjOOQ IC 



272 

boring lymph-nodes en hloc in certain types of cancer in 
certain localities. 

I feel confident that with an educated laity and 
medical profession and a properly trained surgeon, we 
should no longer fear cancer of the lip, tongue, gum, 
mucous membrane of the mouth and of the skin of the 
body. The evidence seems to show that when cancer is 
treated in the earliest stages the percentage of cures 
should approach 100. In cancer of the penis this is 
equally true. In .cancer of the tonsil, phamyx, nose and 
antrum, however, the problem is much more diflScult 
and the chances of a cure are at present relatively small, 
even in cases that have been recognized early. 

The problem of the employment of the Paquelin cau- 
tery, with or without simultaneous excision with the 
knife, is one to which the surgeon should give consid- 
erable attention in the future. My recent experience 
teaches me that with the Paquelin we may be able to 
accomplish cures in the early cancerous lesion with less 
mutilation than has been possible heretofore with the 
knife. This is especially true of cancer in the region of 
the jaws, arising from the mucous membrane of the 
gum, mouth and tongue. 

The chief hope, however, of increasing the number of 
cures in cancer of the accessible mucous membranes and 
skin must rest with education of the people on the pre- 
cancerous lesion and the education of the surgeon on 
its proper removal. There is also hope of increasing the 
number of cures in the later stages of cancer in these 
regions by improvement in our operative technic and 
the employment of the cautery. 

It is important to repeat here that a portion of a 
benign lesion left behind after improper treatment by 
excision or caustics is potentially more dangerous 
through the development of cancer than the untreated 
lesion, and that any incomplete operation in the early 
stage of cancer gives far worse results than complete 
operation in later stages. In fact, in some localizations 
it transforms a comparatively favorable case into a hope- 
less one. 
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MUSCLE 

There are no clinical differential signs between the 
early stages of the different forms of myositis and sar- 
coma. There is only one type of myositis that can be 
recognized positively without operation. This is the 
ossifying myositis, and the Roentgen-ray showing the 
bone formation in the muscle excludes sarcoma. These 
palpable nodules in the muscle should always be ex- 
plored at once, unless roentgenoscopy shows bone forma- 
tion, or the blood gives the Wassermann reaction and 
the muscle nodule disappears under salvarsan. 

The diagnosis between the benign myositis and the 
sarcoma must be made at the exploratory incision. The 
indicated operation is simple. Complete removal of the 
sarcoma offers a great probability of a cure, but would 
be an unnecessarily mutilating operation if the lesion 
were myositis. 

JOINTS 

The probability of a malignant lesion of the soft 
parts of a joint is so slight that the possibility need 
hardly be considered in the early diagnosis and treat- 
ment of the different types of arthritis. Mistakes in 
failing to recognize sarcoma of the synovial membrane 
would affect but few persons. The chief defect at pres- 
ent in our results in the treatment of arthritis is that 
we usually accomplish a cure only with some impair- 
ment of joint function up to complete ankylosis. The 
evidence seems to indicate that when joint lesions are 
properly diagnosed in the earlier stages cures should be 
accomplished in the greater number with perfect resto- 
ration of function. Here the diagnostic measures inves- 
tigate not only the joint lesions, but look for a portal 
of infection which, we now know, is the cause of the 
metastatic synovitis in the majority of cases. The prob- 
lem is too large for thorough discussion here, but it 
illustrates the added responsibilitv of the surgeon, in 
that when he is called on to treat an arthritis in the 
early stage he should expect to accomplish a cure with 
restoration of joint function. 
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BONE 

Diseases of bone in their late stages are easily recog- 
nized, but treatment in these stages gives comparatively 
poor results. In the more malignant sarcomas of bone, 
cures are rarely accomplished even by the highest ampu- 
tation. In the less malignant sarcomas, such as the 
giant-cell tumor, resection or amputation may have to 
be done, while, if treatment had been instituted in the 
early stage, a cure could probably have been accom- 
plished by curetting without interference with the 
continuity of the bone. Even in the benign bone cyst, 
delay may be associated with so much destruction or 
thinning of the bone capsule that resection, or even 
amputation, may be necessary. In pyogenic osteomyeli- 
tis and tuberculosis of the bone the later stages offer 
no diflBculties in diagnosis, but are the greatest test 
of the operative technic, and rarely do we accomplish 
cures without ankylosis of the neighboring joints or 
loss of continuity of the bone. The relation of trauma 
to bone diseases is not appreciated either by the patient 
or by the profession. If the trauma is severe and the 
loss of function marked, a roentgenogram is made and 
the clinically recognizable fracture portrayed. But in 
traumas of lesser degree, involving the soft parts, bones 
and joints without the clinical signs of fracture, roent- 
genoscopy is usually neglected because it is inconven- 
ient and expensive. In such cases slight fractures with- 
out deformity and joint fractures are overlooked. But 
more serious are the diseases which may follow the 
injury. The immediate effects of the injury — swelling, 
pain — are diagnosed contusion or traumatic arthritis. 
When these do not subside or when they recur after a 
temporary cessation, the possibility of a malignant 
tumor or a grave inflammatory lesion is not thought 
of until the clinical picture is such that the diagnosis 
is not diflBcult; but the prognosis from treatment has 
changed to a grave one. We have suflBcient evidence to 
show that sarcomas of the soft parts and bone are very 
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frequent after injury, and inflammatory processes, sucli 
as tuberculosis, syphilis, gonorrhea and pyogenic inflam- 
mations are localized by the trauma. 

Immediately after a trauma roentgenogram should 
be taken, and this should be repeated at intervals until 
all the signs of the traumatic inflammation have sub- 
sided. If after the original injury the reaction to the 
trauma has been but slight and then, after an interval, 
such symptoms as localized pain, swelling or slight 
impairment of function appear, a roentgenogram should 
immediately be taken. This diagnostic aid is perhaps 
most helpful in the early stage of lesions of bones and 
joints. In all of these cases a Wassermann test should 
be made, and if this proves positive, salvarsan should 
be administered as a therapeutic test. A tuberculin 
test should be made and the urine examined for Bence- 
Jones bodies. 

In many cases, even if this evidence is against malig- 
nant disease, an exploratory incision for diagnostic pur- 
poses should be made in all cases of doubt. If these 
tests have been made and the clinical record carefully 
studied, the surgeon should be able to identify at once 
the pathologic process at the exploratory incision and 
institute appropriate treatment. Only in this way shall 
we accomplish cures in the more malignant bone tumors. 
At present cures are few. In all other bone lesions 
cures will be accomplished in a greater number of cases 
with very much less, if any, mutilation.^ 

Localized pain in the region of a bone or joint, slight 
limp, early fatigue, and insignificant swelling are 
usually treated for rheumatism or some other simple 
condition and not subjected to thorough diagnostic 
study. These symptoms may be the first warnings of a 
serious disease, and in this period investigation is more 
important than symptomatic treatment. 

7. Bloodgood, J. (\ : Benign Bone Cysts, Ostitis Fibrosa, Giant- 
Cell Sarcoma, Bone Aneurysm, Ann. Surg.. .August, 1910, p. 14r»: 
The Conservative Treatment of Giant-Cell Sarcoma, Ann. Surj?., 
.Vugust, 1912. 
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In going over the cases of bone tumors and inflamma- 
tions of bones and joints I have been impressed with 
these definite early signs recorded in the histories, which 
in the great majority of cases have excited less interest 
in the examining physician than in the patient. I have 
searched my own records and the literature in vain for 
roentgenograms taken in the early stage of sarcoma. 

BL00I>-VE8SELS 

The recent development of the surgical technic of 
blood-vessel suture and transplantation has made it 
imperative for surgeons to recognize blood-vessel injur- 
ies early. In trauma to the extremities the examining 
surgeon rarely palpates for pulsation in the peripheral 
arteries or tests for anesthesia. He looks only for the 
grosser injuries at the seat of trauma, and if he finds 
a fracture, he takes a roentgenogram, reduces the frac- 
ture, puts it up in plaster, and overlooks the possible 
thrombosed artery secondary to the contusion. He is 
much surprised at the end of a few days to find signs 
of gangrene. To overlook the ruptured nerve is a mis- 
take less serious in its consequences. Embolism to the 
peripheral arteries after operation is not an infrequent 
complication and may result in gangrene. The signs of 
this complication are immediate, but, as a rule, not 
intense. The pain causes the nurse to rub the extrem- 
ity; the numbness is attributed to some pressure on a 
nerve during the operation; the coldness brings the hot- 
water bag; but rarely is a careful examination made 
for the pulsation of the peripheral arteries. Such an 
examination in the early hours would lead at once to 
the diagnosis and exposure of the artery plugged with 
an embolus. Such cases have already been recorded in 
the literature. As a rule, it is only the appearance of 
discoloration that creates alarm and leads to an investi- 
gation, but now a correct diagnosis will not save the 
limb. 
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GANGRENE 

The recognition of this lesion of the extremity and 
its treatment by amputation is not difficult, but the 
result cannot be considered a triumph for surgery. The 
pregangrenous symptoms — intermittent pain, tingling 
and coldness do not, as a rule, lead to a careful investi- 
gation of the peripheral circulation and appropriate 
treatment to prevent further interference with circu- 
lation. Patients with symptoms of this kind will show 
arteriosclerosis with, or without, diabetes. Such 
patients should be cautioned as to the danger of over- 
exertion, and the dangers of slight infections from the 
treatment of corns, hangnails and ingrowing nails. 
Most of these patients, if the arterial disease is recog- 
nized promptly, can be protected with a greater degree 
of success from the complication of gangrene. 

THYKOID 

The problem here is unusually simple. There are 
practically but three great indications for operation on 
the thyroid gland: toxic symptoms, the size of tumor 
with symptoms of pressure, and nodules in the thyroid 
gland. The minimum toxic symptoms of exophthalmic 
goiter are now well understood. The leukocyte count is 
usually the most neglected sign. There is some differ- 
ence of opinion as to how long one should wait with 
operation in exophthalmic goiter. The majority of sur- 
geons who have the responsibility of the operation are 
glad of an opportunity to operate early. In these early 
interventions no harm is done. The longer one waits 
as the toxic symptoms increase, the higher the mortality 
and the less the probability of a cure. It appeals to 
surgeons, and I believe that in the future it will appeal 
to patients, that it is better to run the risk of an opera- 
tion that might be imnecessary than to wait for an 
urgent operation with a high mortality. The postoper- 
ative mortality in Mayo's clinic^ is 3 per cent. One can 
feel pretty confident that this mortality is due to a 

8. Mayo, Charles H. : Surgery of the Thyroid, The Journal 
A. M. A., July 5, 1913. p. 10. 
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late intervention over which the surgeon had no control. 
AMien the size or pressure symptoms indicate partial 
tliyroidectomy there should be no mortality, if there is 
no delay and surgical technic is good. Kocher has dem- 
onstrated this. The object of removing a nodule in the 
thyroid gland is to eradicate a possible cancerous nodule 
in its earliest and most curable stage. In 1905 I called 
attention* to the fact that in the material of the surgical 
clinic of the Johns Hopkins Hospital and in the litera- 
ture I knew of not a single recorded case of cured can- 
cer of the thyroid gland diagnosed clinically. The only 
cures wliich had been accomplished were among those 
clinically benign, excised radically on the diagnosis of 
a benign cyst or adenoma, and then found to be can- 
cer under the microscope. This statement holds true 
to-day, from a much larger experience. When, there- 
fore, the surgeon attacks a nodular tumor of the thy- 
roid, he should bear in mind the possibility of malig- 
nancy. The nodule should not be enucleated, but re- 
moved with a zone of uninvolved thyroid tissue, even 
up to complete lobectomy. When the nodule is single, 
the operation is not difficult, but when nodules are mul- 
tiple, or present in both lobes, the technical diflBculties 
of complete excision of the nodules with preservation of 
some thyroid tissue and of the parathyroids may well 
tax the skill of the most experienced surgeon. These 
nodules, whether single or multiple, are always small in 
the beginning, and there is no excuse for the delay which 
adds to the difficulty of the operative technic. 

In lesions of the thyroid gland the indications for 
treatment are always based on clinical evidence. The 
pathology is only an interesting post hoc. 

SALIVARY GLANDS 

Space permits the discussion of but one tumor in this 
region — the so-called mixed tumor. This encapsulated 
neoplasm may be present in, or in the region of, any of 

9. Bloodgood, J. C. : Cysts of the Thyroid Gland, a CUnlcal 
and Pathologrlc Study, Surg., Gynec. and Obst., Au^st, 1905, 
p. 115. 
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the salivary glands. It is a distinctly benign tumor in 
its beginning. After its complete removal there should 
be 100 per cent, of cures. In my experience recurrences 
are due entirely to removal by enucleation. The cap- 
sule of this tumor is thin, and during enucleation small 
pieces of the capsule are torn and left in the wound. I 
believe that enucleation has been chosen by some sur- 
geons because of fear of injury to the facial nerve, the 
majority, of these tumors being situated near it. From 
my experience I am confident that, if the tumor is 
attacked when it is small, it can be completely removed 
without injury to the facial nerve. 

In a very few cases the nerve may pass through the 
tumor. In such instances the tumor should be dis- 
sected widely as in any other case, and the nerve iso- 
lated, but not divided; when the tumor has been com- 
pletely isolated from all tissues except the nerve, it 
should be surrounded with gauze saturated in alcohol 
and split, and the nerve should be freed, wiped with 
alcohol, and dropped back into the wound after removal 
of the tumor. 

BREAST LESIONS 

The experience of the Surgical Pathologic Labora- 
tory of the Johns Hopkins Hospital is most extensive 
and complete with lesions of the breast. We have at 
present a record of 1,311 cases of which 769 are malig- 
nant and 542 benign. I have considered the problems 
of diagnosis and treatment in the Muetter Lecture 
delivered in December, 1912, in Philadelphia. As this 
is about to be published, I shall not take much space for 
a detailed discussion. 

In the vast majority of cases the symptoms of onset 
of a breast lesion is a lump. In women over 25 there 
is always a possibility that this lump may be cancer. If 
one delays until the clinical signs of cancer are evident 
and then performs the complete operation following the 
technic of Halsted, the probability of a cure in our 
experience is 30 per cent, or less. When the tumor is 
explored before the clinical signs of cancer, and the 
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diagnosis of cancer made at this exploratory incision is 
immediately followed by the complete operation, if the 
diagnosis is cancer, the probability of a cure, in our 
experience, is 80 per cent, or more. I have no available 
facts as yet to indicate what the probability of a cure 
would be if every woman over 25 having a tumor of the 
breast were to submit it to an operation within a few 
days after the appearance of the tumor. It would be at 
least 80 per cent., probably more. 

The object, therefore, of exploring a lump in the 
breast inmiediately after its appearance is to remove 
cancer radically in its most curable stage. 

To this laboratory many cases of breast tumors are 
sent for diagnosis from all parts of the country. I have 
now records of about fifty cases in which only the lump 
was removed ; the diagnosis of cancer was then made in 
the laboratory, and the complete operation advised. The 
interval, of course, between the removal of the lump and 
the complete operation has always been a few days or 
more. In this group I have been unable to find a sin- 
gle five-year cure. This shows the danger of exploring a 
lump in the breast in this most favorable period unless 
the suregon is prepared then and there to make the 
diagnosis and to follow it, if necessary, at once by the 
complete operation for cancer. In the paper abcut to be 
published I think that I shall be able to show that in 
the majority of cases the diagnosis can be made by the 
gross appearances at the exploratory incision. In cases 
of doubt, the lesions should be treated as cancer. In 
some lesions the frozen section will be helpful ; in others 
it will not aid, but only add to the confusion. 

These facts exemplify the tremendous responsibility 
of the surgeon who is called on to explore a breast 
lesion in the early stage, when the diagnosis must be 
made at the exploration. It will add much to the 
weight of this statement when other large clinics study 
their cases along the same lines and confirm these con- 
clusions. 
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The other symptoms at the onset of breast lesions are 
pain, discharge from the nipple, retraction and ulcera- 
tion of the nipple, dimpling of the skin and enlarged 
lymph-nodes in the axilla. Unfortunately pain is not 
a symptom of onset in cancer, except rarely. I say 
unfortunately, because my tables show that patients with 
benign tumors seek advice earlier than patients with 
cancer. Both have lumps, but the benign tumors are 
more frequently associated with pain. It must, there- 
fore, be the pain that brings the patient with the inno- 
cent lump for treatment in an earlier stage. Discharge 
from the nipple is not a sign of malignancy and, so far 
as I know, is not of itself an indication for operation. 
Retraction and ulceration of the nipple are so rarely 
associated with benign lesions that they should be looked 
on as positive signs of cancer and indicate inmiediate 
radical operation without exploratory operation, except 
in a very few isolated cases in which there are other 
definite signs allowing a diagnosis of mastitis. Dimp- 
ling of the skin should be looked on as a sign of cancer. 

In my experience,**^ enlarged lymph-nodes in the 
axilla have pointed to the diagnosis of cancer of the 
breast once in 769 cases. Here the lymph-nodes were so 
large and hard that one could be quite certain that they 
were due to metastatic cancer. Nothing could be felt 
in the large fatty breast, but after the complete opera- 
tion for cancer, a small scirrhous carcinoma was found 
buried in the breast tissue. We may therefore state that 
palpable lymph-nodes in the axilla are not particularly 
helpful in the diagnosis. Their absence does not exclude 
cancer, their presence does not necessarily mean cancer. 

10. Bloodgood, J. C. : Senile Parenchymatous Hypertrophy of 
the Female Breast and Its Relation to Cyst Formation and Car- 
cinoma, Surg., Gjmec. and Obst., December, 1906, p. 721 ; The 
Clinical and Pathologic Differential Diagnosis of Diseases of the 
Female Breast, Am. Jour. Med. Sc, February, 1908, p. 157 ; 
Cancer Cysts of the Breast and Their Relation to Non-Malignant 
Cysts, Thb Journal A. M. A., Oct 80, 1909, 1475. Kelly and 
Noble: Inflammations and Tumors of the Female Breast, Gyneco- 
logic and Abdominal Surgery, 1908, 11, 180. 
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SURGICAL DISEASES OF THE JAW" 

In a clinical and pathologic study of 150 cases of 
diseases of, and in the region of, the lower jaw I find" 
that in 112 cases the lesion was either benign or of such 
a low grade of malignancy that the probability' of a cure 
from complete excision reached almost 100 per cent. 
The chief fault to find with the results in these cases 
was the mutilation necessary in order to remove the 
disease completely. In all of these cases this necessity 
was due to delay in treatment. The following list illus- 
trates the types of the curable diseases of the jaw : 

Ossifying periostitis 4 cases 

Epulis 60 cases 

Periosteal osteosarcoma 3 cases 

Periosteal fibrosarcoma 11 cases 

Giant-cell tumor of medullary cavity of 

the lower jaw 4 cases 

Dentigerous cysts 19 cases 

Adamantine epithelioma 21 cases 

In all of these cases the symptom of onset is usually 
a distinct swelling along the alveolar border of the jaws, 
of the body of the lower jaw or of the antrum. Dentists 
are not suflSciently educated on these diseases, nor do 
physicians recognize the significance of the early signs. 
As pain is not a prominent symptom, the patients as a 
rule wait until the swelling interferes with mastication 
or results in deformity. In this group we have exper- 
ienced but few failures to cure, but delay always increases 
the necessary mutilation. As a rule the diagnosis can 
be made from the clinical evidence and from roentgen- 
oscopy or at the exploratory incision. It should not be 
necessary to excise a piece for diagnosis. 

In our experience we have failed to accomplish a sin- 
gle cure in thirty-eight cases, twelve of spindle-and- 
round-cell sarcoma arising from the periosteum about 

11. Bryant and Buck : American Practice of Surgery, 1909, tI, 
813. 

12. Bloodgood, J. C. : Recent Progress in Surgical "treatment 
of Malignant Growths, The Joubnal A. M. A., Oct. 29, 1910, 
p. 1537. 
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tlie body of the lower jaw or in the region of the antrum, 
and in twenty-six cases of carcinoma of the antrum, the 
latter arising either in the antrum, or secondary to nasal 
polypi. Most of these patients came under observation 
late. What the result would have been if treatment had 
been instituted in the onset is diflBcult to say. From 
this evidence a safe rule to follow in doubtful cases will 
be to treat the lesion as one of the curable type and not 
produce unnecessary mutilation on a diagnosis of the 
more malignant lesion. To accomplish cures in cancer 
of the antrum we must recognize and properly eradicate 
nasal polypi and ulcers in their benign or precancerous 
stage. 

ABDOMEN 

In the first few hours after a contusion of the abdo- 
men it is very difficult to distinguish intra-abdominal 
hemorrhage from shock due to the contusion alone. 
When the hemorrhage is intraperitoneal one should find 
movable dullness in the flank; when extraperitoneal, 
there should be blood in the urine in the majority of 
cases, and very quickly a palpable swelling in the iliac 
fossa. If in cases of hemorrhage operation is not done 
quickly, there is little hope for recovery. It has been 
my experience that it is much better in case of doubt to 
open the abdomen at once under local anesthesia. This 
can be done practically without increasing shock. The 
literature is filled with reports of brilliant results after 
operations based on prompt decision. 

In contusion with rupture of the stomach or intes- 
tines, the symptoms of rupture are not distinct. It has 
been my experience that the decision as to laparotomy 
should be made within six hours. If the pain and muscle 
spasm do not disappear and the leukocytes rise, the abdo- 
men should be opened at once. Quite frequently the 
findings will be negative, but no harm should follow the 
exploration, while delay for the more positive signs of 
peritonitis is usually fatal. 
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OBSTRUCTION 

The early recognition of intestinal obstruction not 
only makes the probability of recovery relatively very 
great, even approaching 100 per cent., but also simplifies 
the operative procedure and shortens the time of con- 
valescence. 

For the first symptoms of intestinal obstruction the 
patient is apt to receive home treatment in the form of 
cathartics and blistering applications. The physician, 
when called on, usually treats the case symptomatically 
and gives more cathartics and morphin. In the pres- 
ence of abdominal pain with or without nausea and 
vomiting and a history of constipation, the safe attitude 
is one of keen observation and painstaking investigation. 
Ochsner has truly said that if a cathartic is really indi- 
cated no harm is done by delay, while if it is contra-indi- 
cated its administration adds only to the danger of the 
situation. From an investigation of over 300 cases of 
intestinal obstruction of which I have records in the 
Sugical Pathological Laboratory** I find that the aver- 
age mortality is 40 per cent. Much of this is due to late 
intervention, some to bad anesthesia and faulty surgery. 

The diagnosis of intestinal obstruction in a period 
most favorable for operation should not be difficult. It 
depends on a careful history, an examination of the 
abdomen by palpation and percussion, a leukocyte count 
and the results of an enema and gastric lavage. During 
this examination nothing should be given by mouth and 
no morphin, unless the pain is intense. As a matter of 
fact, pain of this character, unless one is certain that it 
is due to renal colic or gall-stones, indicates morphin 
for relief followed by immediate exploration of the 
abdomen. 

When the abdomen is opened in the very early hours 
of obstruction, it is safe to find and relieve the obstruc- 

13. Bloodgood, J. C. : Intestinal Obstruction due to Volvulus 
or Adhesions of the Sigmoid Colon, Ann. Surg., February. 1909; 
Intestinal Obstruction, Maryland Med. Jour., April, 1907, p. 245. 
McOlannan, A. : Intestinal Obstruction, a Clinical Study of One 
Hundred and Eighty-One Cases, The Journal A. M. A., March 8, 
1913, p. 733. 
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tion first. But in the later hours the first thing to do is 
to evacuate the intestine above the point of obstruction 
and prepare for enterostomy or colostomy. This, from 
McQlannan^s study, shows a great increase in the num- 
ber of recoveries. The relief of the obstruction at this 
operation will depend, first, on the condition of the 
patient and, second, on the character of the obstruction. 
In the presence of gangrene in the intestine, resection 
must be done rapidly; restoration by anastomosis must 
depend on the condition of the patient and the high posi- 
tion of the gangrene in the small intestine. In cases of 
doubt the intestine should always be evacuated and 
enterostomy or colostomy performed. 

The later the stage of intestinal obstruction, the easier 
the diagnosis; the more diflBcult the problem of anes- 
thesia and operative technic, the worse the prognosis. 

STOMACH AND DUODENUM 

There is yet no consensus of opinion as to what should 
constitute the minimum symptoms which would justify 
an exploration of the stomach and duodenum. All 
agree as to the maximum symptoms. From my investi- 
gation of a relatively small group of cases I have the 
impression that, unless we believe that the chief danger 
of delay is due to the possibility of cancer, we shall 
not progress in the cure of cancer of the stomach. At 
present the great mass of people favor the exploration of 
the appendix, but not of the stomach. If the family 
physician or specialists do not advise operation when 
the symptoms suggest appendicitis, they as jbl rule lose 
the patient who goes to the surgeon independently; but 
when they advise exploration of the stomach for a min- 
imum of symptoms, they also lose the patient, but in 
this event the patient seeks the advice of some one who 
will treat him medically. Cancer of the stomach in its 
onset, in a stage in which complete resection promises 
the best opportunity of a cure, has no distinctive symp- 
toms. If, fortunately, from its position near the pylo- 
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rus, it produces definite obstruction early, the patient 
has the best chance of a cure, because the entire profes- 
sion to-day agrees that signs of pyloric obstruction are 
an indication for immediate operation. Kocher, from 
his large experience with cancer of the stomach, found 
that almost all of his patients who have remained well 
after resection suffered from a movable cancerous nodule 
in the pylorus producing obstruction early in its growth. 
Unfortunately many cancers of the stomach, even when 
situated near the pylorus, produce but partial obstruc- 
tion, and patients with this condition can be kept quite 
comfortable for a time under restricted and selected 
diet with or without gastric lavage. I believe that 
patients with cancer of the stomach can be treated 
medically too well. They may be made so relatively 
comfortable that they do not wish for operative relief 
until it is too late. 

When the surgeon opens the abdomen of a patient 
with symptoms suggesting a gastric or duodenal lesion 
at any period in the clinical course, he is confronted 
with many dilemmas. In early cases the ulcer may be 
difficult to find ; the symptoms may be due to lesions not 
in the stomach or duodenum; they may be due to 
chronic cholecystitis without stone, to a chronic pancre- 
atitis, to ptosis of stomach and colon or to chronic dila- 
tation of the duodenum.^* Cancer of the transverse colon 
in its early stage may be associated with only gastric 
symptoms; chronic appendicitis may have caused no 
symptoms whatever referred to the region of the appen- 
dix,, bjit all to the stomach or duodenum. In the last 
few months I had two such cases; both presented the 
clinical picture of duodenal ulcer, but roentgenoscopy 
and the study of the gastric contents seemed to exclude 
a lesion of the stomach or duodenum. I first explored 
the appendix under novocain and found sufficient trou- 
ble here to indicate without doubt a chronic appendi- 

14. Bloodgood, J. r. : Dilatation of the Duodenum in Relation 
to Surgery of the Stomach and Colon, The Journal A. M. A.. 
July 13, 1912, p. 117. 
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citiB. While I was removing the appendix and pulling 
on its mesentery, the patient stated that I reproduced 
his gastric attacks precisely. These attacks consisted of 
epigastric pain and nausea from two to four hours after 
eating; the larger the meal, the worse the attack. This 
may prove a good method of operative diagnosis. 

The earlier the intervention, therefore, on patients 
with suggestive gastric and duodenal symptoms, the 
greater the responsibility of the surgeon. He will exper- 
ience greater difficulty in finding the lesion to explain 
the symptoms; in the lesser gastric and duodenal dis- 
eases he will have to make his choice between a Finney 
pyloroplasty and gastro-enterostomy, and resection of 
the right colon for the dilated duodenum. 

It seems to be the consensus of expert opinion to-day 
that indurated nodules in the stomach should be 
resected. 

We now have sufficient evidence to show that explora- 
tion of tlie stomach in the early stage, when the min- 
imum symptoms only are present, will greatly increase 
the number of cures of cancer and, in addition, improve 
tlie results in the non-malignant lesions ; but operations 
in this period require far greater experience in the 
diagnosis of the findings at this operation. The respon- 
sibilities are greater and the surgeon must be more of an 
expert. 

GALLSTONES 

Much has been written on the importance of early 
operation for cholecystitis with or without gallstones, 
but really little has been said on wiiat should constitute 
tlie minimum symptoms to justify an exploration of the 
gall-bladder and ducts. In the past five years, with the 
aid of the fourth-year medical students, we have 
restudied, in relation to the ultimate results, all of the 
cases of acute and chronic cholecystitis with and with- 
out gallstones, and of stone in the common duct. Space 
prevents more than a brief summary. Here we have a 
large group of cases in which we know exactly the 
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pathologic findings at operation ; we also know the pres- 
ent result, and we now have pretty accurate clinical 
records due to the retaking of many histories. With the 
rarest exceptions, all of these patients have had a definite 
etiologic factor for the infection of the gall-bladder and 
ducts. The period of their continuous or remittent 
discomforts has been relatively long. 

These clioical symptoms may be divided into three 
groups which I have called typical, atypical and obscure. 
By typical symptoms I mean an attack of gall-bladder 
colic, or obstructive jaundice. If the patients wait long 
enough they will as a rule, suffer from one or more of 
such typical attacks. During this time they may have 
atypical attacks, that is, pain coming on acutely, but 
not situated in the gall-bladder area or referred above 
the diaphragm. In some histories the frequent occur- 
rence of typical and atypical attacks should convince us 
that as a matter of fact the so-called atypical attacks 
should be as suggestive as the typical ones. 

In addition to these two types of definite attacks, the 
patients may suffer from obscure symptoms. These 
symptoms may be remittent or continuous. The chief 
obscure symptom complained of in this group is unex- 
plained indigestion. As a rule the patients are robust, 
well-nourished persons who suddenly, without change 
of diet, occupation or environment, or without excess in 
alcohol or tobacco, begin to have attacks of indigestion, 
discomforts after eating, belching, constipation, even 
unexplained nausea and vomiting. In some cases this 
is the entire clinical picture — the patients remember 
no typical or atypical attacks. Nevertheless, in patients 
from whom we can elicit nothing more than an attack 
of typhoid or some other infectious disease, and who 
complain only of these obscure symptoms of indigestion, 
we find at operation cholecystitis, pericholecystitis and 
gall-stones, lesions. just as pronounced as in patients 
who had many typical or atypical attacks. 

In this group of cases a painstaking history and a 
most careful routine examination is most helpful. 
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because when the abdomen is explored, no definite lesion 
may be foimd: there are no gall-stones, no adhesions; a 
slightly enlarged, tense gall-bladder is the rule in all 
patients starved before operation. Again and again I 
have drained the gall-bladder because of the clinical 
symptoms alone associated with a negative examination 
before and during operation. On opening the gall- 
bladder, however, I have always found certain gross 
changes in its mucous membrane, and microscopic stud- 
ies of a piece excised from such a gall-bladder have 
always revealed signs of chronic inflammation, usually 
with dilatation of Luschka^s glands. 

The next operative dilemma is to exclude by palpa- 
tion a movable stone in the common duct. Fortimately 
this does not often occur, but now and tiien there may 
be a stone in the common duct without a history of 
obstructive jaundice and no dilatation of the duct at 
operation. Halsted demonstrated to me in 1893 when 
I was assisting him at operations of this character, that 
when one opens tiie peritoneum above the duodenum to 
the right of the conmion duct, the fingers of the left 
hand can be placed behind the common duct and moved 
from its terminal end in the duodenum up to the hilus 
of the liver, with the right hand above, the entire duct 
can be palpated between the fingers of the two hands 
throughout its entire extremity. There are many other 
dilemmas which present themselves to the surgeon at 
operations: When shall the gall-bladder be removed? 
How can we diflferentiate cancer of the gall-bladder 
from hypertrophy of Luschka's glands? How can we 
diflferentiate an operable cancer of the diverticulum of 
Vater, or of the head of the pancreas from chronic pan- 
creatitis? What shall we do for chronic pancreatitis 
producing obstruction of the common duct — dilate the 
duct into the duodenum and drain the gall-bladder, or 
perform cholecystenterostomy? When there are many 
small stones, how can we be sure that we have removed 
them all ? This investigation has led me to believe that 
the earlier interventions will undoubtedly give the best 
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results, but they will not necessarily decrease the diflB- 
cnlties of the surgeon in deciding what will give a 
patient the best chance of an ultimate cure. The imme- 
diate mortality in the early cases is practically nil. 

One clinical observation has made a great impression 
on me in recent years, and that is that patients who 
suffer from recurrent attacks of so-called acute indi 
gestion, who are relieved by restricted and guarded diet 
have, not gall-stones, but chronic pancreatitis. Even 
when the gall-bladders of patients are temporarily 
drained, they will not be relieved of their attacks, if 
they again commit indiscretions in diet. These patients 
remain well without operation when they are careful of 
their diet. I do not believe that this often happens when 
there are gall-stones or chronic cholecystitis with peri- 
cholecystitis. Perhaps it is these cases that furnish 
most of the cures in the many German watering-places. 

APPENDICITIS 

Gangrene, perforation, appendicular abscess and 
appendicular peritonitis are simply expressions of late 
intervention. Fortunately the number of these cases 
is rapidly decreasing, and even our mortality when these 
complications are present is growing distinctly less, 
owing to earlier intervention in this late stage. The 
number of cases of appendicitis subjected to operation 
in the first few hours after the first symptoms, and espe- 
cially between attacks, is increasing, so that as a matter 
of fact, to-day new problems are presenting themselves, 
more difficult to solve; but fortunately our failures are 
not associated with increased mortality, but simply fail- 
ure to cure permanently by one operation. When the 
abdomen is opened very early in acute appendicitis, or 
between attacks, we may find great difficulty in deciding 
whether the appendix is the cause, or the only cause, of 
the symptoms and signs present before operation. The 
day for operating on chronic appendicitis between 
attacks without a most exhaustive clinical history and 
examination has passed. Surgeons are beginning to 



Digitized by VjOOQ IC 



291 

appreciate more and more the other conditions which 
may suggest appendicitis, and at operation through 
larger incisions they are increasing their field of inspec- 
tion. 

From this evidence we can safely say to-day that the 
surgeon^s responsibilties are greater when he is called 
on to treat surgical diseases in their earlier stages; but 
we may be confident that as our experience grows with 
the diagnosis and treatment in this most favorable per- 
iod, we shall have less and less trouble. Operations in 
this stage will show an improvement not only in imme- 
diate results, but also, and more especially, in the per- 
manent cures. The postoperative complications and 
discomforts will be greatly reduced, and the period of 
disability shortened. 

904 North Charles Street. 

ABSTRACT OF DISCUSSION 

Dr. a. B. Kanavel, Chicago : One point made by Dr. Blood 
good is well worth consideration, and that is this: When the 
clinical observations are not borne out by physical examina- 
tion, we phould not of necessity accept the results of the 
latter. In the present stage of pathologic diagnosis of dis- 
ease, we are in danger of being too much inclined to depend 
on a microscopic examination when it is at variance with 
clinical observation. Clinical observation formed the basis 
of diagnosis by the older practitioners. In gall-bladder dis- 
ease there is no need of waiting until the patient has jaun- 
dice, when the diagnosis can be made long before the appear- 
ance of the jaundice. Why, in appendicitis, wait until the 
patient has either a general or a local peritonitis ? And in ulcer 
of the stomach or duodenum, why wait for a perforation ? W** 
must learn to appreciate the value of an early diagnosis in 
these cases and that can be done only by having a proper respect 
for and being able to recognize early symptoms, so that the 
patient may be sent to the surgeon promptly. The surgeon 
should teach himself to differentiate medical from surgical 
lesions, without any relation to which surgical lesion is present, 
so that he may be prepared to operate on a patient early and 
not wait for the later symptoms which make the case more 
severe. In chronic cases particularly, patients are kept wait- 
ing for months and even years before they are operated on, 
and then it is often too late. The greatest difficulty comes 
in the acute cases of which Dr. Bloodgood spoke. Patients 
come to us with a typical surgical syndrome; they complain 
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of nausea and vomiting and sudden severe abdominal pain, 
followed in a few hours by tenderness and rigidity of a por- 
tion of the abdomen. It does not matter which particular 
organ gives rise to that syndrome of symptoms. It means 
that there is present a severe surgical lesion which demands 
intervention. It may be an appendicitis, a gangrenous gall- 
bladder, a peritonitis, a duodenal ulcer, a strangulated ovarian 
cyst, a diverticulitis, or something else, but, no matter what 
it is, immediate surgical intervention is indicated. To my 
mind, if the surgeon and physician would recognize this group 
of symptoms as essentially a surgical syndrome and would 
impress that fact not only on the patient but also on the 
jjeneral practitioner, the operation would be performed much 
sooner than it is now, and more patients would be saved. 
Unfortunately, the necessity for early surgical intervention is 
not recognized at a time when the greatest good could be 
accomplished and the result is that the surgeon is called on 
to treat a complication rather than an early stage of the 
condition, and the patient's recovery is made more difficult. 
I urge that this syndrome be recognized as an acute surgical 
abdominal crisis, a clinical entity demanding surgical inter- 
vention. 

Dr. a. J. OcHSNER, Chicago: We all recognize the splen- 
did work Dr. Bloodgood has been doing in the past in estab- 
lishing what we might call clinical and pathologic facts. His 
work has given us a tendency to standardize our views regard- 
ing clinical studies of cases, as well as end results. When 
we have come to the point at which there is great uniformity 
in our methods of determining a diagnosis, so that we have 
definite ideas which are almost universal in our profession, 
then the time will come when we shall make the fewest 
mistakes. The matter of etiology, pathology and treatment 
is quite different. Precedent has shown so far that every 
time in medicine and surgery when we have felt absolutely 
sure about anything, we have been mistaken. That is exactly 
what will happen when we have completed our standardization 
to a degree of uniformity. It is always well to maintain a 
beneficent distrust of anything that is settled. In Dr. Blood- 
good's work, all of these old, well-established facts that 
everybody took for granted have fallen down. In the future 
what Dr. Bloodgood is doing and is teaching us to do will come 
to the same end. As an instance we may take the plan of 
determining pathologic conditions during the progress of an 
operation by means of frozen section. In removing a growth, 
if the pathologist makes his section through the malignant 
portion, he diagnoses cancer, but if he has made a section 
through a portion of tissue that does not show cancer, he 
will make the opposite diagnosis. He may make many sec- 
tions but miss the portion which contains the nodule of malig- 
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nancy. If we accept his diagnosis, we do not do the radical 
operation and the patient suffers as a result of this systematic, 
well-established and universally accepted method; we must 
not forget, therefore, the great importance of not trusting 
any system. I wish to point out one most important thing 
that Dr. Bloodgood has told us. He has found that wherever 
there is a superficial cancer it has developed on a previous 
lesion. That means that cancer is infectious and that in 
every one of these cases the infection took place at the seat 
of a previous lesion. 

De. Frank D. Gray, Jersey City, N. J.: This question 
deals with responsibility and I should like to call the atten- 
tion of the surgeons to two kinds of responsibility which they 
must shoulder. First, there is the responsibility of never 
operating with a fixed conception of a diagnosis, because you 
may frequently find that the diagnosis is wrong and that 
you must do something other than you had planned. You 
know how frequently that applies to appendicitis. We oper- 
ate and find a normal appendix. Something must be found 
to account for symptomatology. Too frequently in the past, 
and I fear too frequently to-day, many of us were satisfied 
with the fact that we had operated and found nothing, and 
we did not try to find the real trouble. I shall mention a 
case in point: A nurse in one of our hospitals had, for a 
year, symptoms referable to the stomach. She had vomited 
persistently. She had pain beginning from an hour to an 
hour and a half after eating. She said that she had vomited 
blood. The history was suggestive of gastric ulcer. Stomach 
analysis did not confirm the suspicion; there was hypoacidity 
instead of hyperacidity, yet this, of course, did not disprove 
the diagnosis of cancer. One of the physicians in charge of 
the case suggested gall-bladder disease. At the same time we 
both realized that the appendix might be at fault. I operated 
with the idea that I would find a gastric ulcer, but an incision 
revealed nothing pathologic in the stomach. I investigated the 
gall-bladder region, but it, with the common and cystic ducts, 
was normal. I extended my incision downward far enough 
to explore the right iliac region and found a pericolic mem- 
brane and an appendix which did not look normal. I therefore 
removed it. Subsequent histologic examination of the appen- 
dix showed a chronic appendicitis. The patient had two 
definite pathologic entities, Jackson's films and a chronic 
appendicitis. A gall-bladder operation would have been abso- 
lutely useless because there was nothing wrong with the gall- 
bladder. The same was true of the stomach. 

Then there is our responsibility to prevent infection; one 
of the first things we do is to get an aseptic field for opera- 
tion. I take it that most of the profession depend to-day 
on iodin to sterilize the field for operation. How do we do it? 
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Up to a year ago I had been in the habit of applying iodin 
when the patient was placed on the table. Many of my 
colleagues to-day are using that routine. A year ago I was 
unfortunate enough to operate on a case of double hernia 
which became infected on one side. The operation was clean 
and there seemed at first no reason for the infection. The 
infection occurred on the right side, on which I operated first. 
It did not occur on the left side. The only way in which I 
could explain that occurrence was that the iodin had twenty 
or thirty minutes longer on the left than on the right side. 
I therefore concluded that it was a mistake to operate imme- 
diately after applying the iodin; I now apply it twelve hours 
before operation. In emergency cases requiring immediate 
operation, we use gasoline for the first cleansing. It is dehy- 
drating as well as cleansing, and is a better preliminary for 
iodin than soap and water. 

Db. H. C. Sharp, West Baden, Ind.: The leukocyte count 
is to me a very important additional guide as to the course 
the surgeon should pursue in acute abdominal conditions, 
especially that of appendicitis. The surgeon is frequently 
much in doubt as to whether immediate operation or treat- 
ment by the expectant plan offers the best chance to the 
patient. I have often found that when wavering on that point, 
the degree of leukocytosis has determined my course of pro- 
cedure. When I find this acute condition with a leukocyte 
count of 16,000 or more, I feel well assured that the condition 
will go to suppuration, and that the wiser thing to do is to 
operate immediately, while if I find a low leukocyte count, 
say 10,000 or 12,000, I am reasonably assured that the patient 
will recover from the acute atack without suppuration, under 
the Ochsner method of treatment. I do not wish to be imder- 
f=tood as advocating that the degree of leukocytosis should 
determine whether or not to operate in all cases, nor do I even 
present it to you as an established and unfailing fact that 
all acute cases of appendicitis, with a leukocyte count over 
16,000 will suppurate, and that all cases with a count of 
12,000 will not suppurate, but I have found it a valuable 
indication to assist in determining my procedure. 

Dr. Joseph C. Bloodoood, Baltimore : We need more studies 
on the ultimate results of a large group of cases of the same 
lesion in which the question of diagnosis in the early stage 
and the operation which gives the best result should be con- 
sidered. There are a number of reasons why we do not have 
that in this country. It is a very great labor and a great 
expense to consider a group of say five hundred cases and 
carefully sift the clinical evidence and the operative results. 
I know that that is true because I have paid for it myself. 
Nevertheless, we need such studies in this country and until 
we obtain conclusions based on such investigation we are not 
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prepared for any uniformity in regard to the method of diag- 
nosis and treatment in our cases. I believe with Dr. Ochsner 
that we must be careful about being definite, but so long as 
definite conclusions are checked up by the ultimate results, 
and these results show that diagnosis and treatment along 
those definite lines give better results, we must follow those 
lines. There will be an exception to every rule, but that 
exception in my experience does not injure the rule. We shall 
prolMibly never reach the stage of exact diagnosis and treat- 
ment in every case, but we can improve our results; we must 
improve our results, if we wish to have patients come for 
treatment early. I have been so convinced of this that I wrote 
some friends of mine, asking for money. I said that I wanted 
to be able in four months to get the results of every case, 
of cancer treated in Johns Hopkins in the last twenty years, 
and of every case of tumor of which I had a record in the 
laboratory. The first check to come in was for five hundred 
dollars, and feeling that more would come I began the work. 
I have had a group of ten volunteer students and three vol- 
unteer patients, and I find that it is going to cost me about 
four hundred dollars a month for four months. You can 
see the cost of an investigation of this kind. It seems to me 
that the clinicians in this country, spending hundreds of 
thousands of dollars on marble in their operating-rooms, 
might cut down on the marble and add to the force in the 
history room. We are not utilizing our medical students as 
we should. In Baltimore we have medical students who are 
getting only their board and lodging do this work because 
it is an educaticm for them. I believe that in the future 
we shall be able to keep up the results of our work to date 
by volunteer students, without cost to the university, because 
the minute a student writes to Jones and Jones writes back 
that he is all right, that record is of living interest. The 
student looks at the history, he examines the tissues in the 
museum and the slides, and he has a record of the fact that 
John Jones, whose history and specimens show cancer, is 
well after twenty years. I think that we can get the hos- 
pitals which are spending too much money on unnecessary 
things to give some of it for clerical help to prosecute this 
study. 
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Any one who examines repeatedly the abdominal cav- 
ity of the fetus after the peritoneum has formed is likely 
to be impressed by the loose manner in which this mem- 
brane is applied over the abdominal wall, anterior, pos- 
terior and lateral, and over some of the abdominal vis- 
cera as well, and thereafter probably will not look on the 
presence of an anomalous peritoneal formation in the 
adult as a singular phenomenon. 

In the fetus, particularly in the neighborhood of the 
cecum, folds of peritoneum may be picked up freely from 
the posterior and lateral parietal serosa. In the region of 
the caput eoli and ileocecal junction, however, there 
appear frequently after the fifth fetal month certain 
peritoneal folds of fairly constant form and distri- 
bution which stand forth without manipulation and 
spread out so prominently that they can scarcely be over- 
looked. They are either anatomic or pathologic entities, 
and surely are not brought into existence by any artifice 
of traction or manipulation. 

Some of these folds present in the fetus characteris- 
tics which suggest strongly their relationship to adult 
pathologic states which are dependent on peritoneal 
anomalies or abnormalities ; for example, those sheets of 
peritoneum which lie on and compress the cecum and the 
ascending and transverse colon which Jackson, who first 
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described them, called "pericecal membranes." In the 
fetus may be found frequently sheets or broad bands of 
serous membrane which pass from the mural peritoneum 
over the front of the cecum and ascending colon, some- 
times greatly lessening the caliber of this part of the 
large intestine. These are the bloodless fold of Treves 
and the parietocolic fold. The latter, according to Doug- 
las Reid, was first described by Jonnesco. It resembles 
the pericolic membrane of Jackson as seen in children 
and adults. 

Other fetal folds suggest by their position and attach- 
ments a causal relationship to gravitations and angula- 
tions of the terminal ileum. For example, the genito- 
mesenteric fold described by Douglas Eeid of the Uni- 
versity of Cambridge, a fetal fold which passes from the 
mesentery of the terminal ileum down into the pelvis 
attaching below to the genital gland, bears an interesting 
resemblance to the so-called ileopelvic band, an anoma- 
lous band occasionally passing from the terminal ileum 
into the pelvis in the adult, to which Mr. Arbuthnot 
Lane ascribes an important r61e in the causation of 
Lane's kink. Figures 1, 2 and 3 show the genitomesen- 
teric fold of Eeid. These are photographic enlargements 
of smaller photographs sent to me by Mr. Reid, and are 
part of a set similar to that recently accepted by Pro- 
fessor Keith for the Royal College of Surgeons. 

Mr. Lane himself does not attach great importance to 
this apparent relationship. In a personal communica- 
tion he states that he does not consider that the band 
which produces ileal kink can be regarded as to causa- 
tion apart from the innumerable adhesions which later 
develop into what Mr. Lane calls "mesenteries," and 
which oppose, in his belief, the descent of the several 
intestines ; in the first instance to their functional advan- 
tage, subsequently too often to their functional disadvan- 
tage. Mr, Lane observes that calling these several bands 
by different names in no way explains their simple 
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mechanical causation. He speaks^ of these membranes 
as crystallizations of resistance to displacement of the 
intestine. 

I wish to disclaim intention to question these state- 
ments given from so eminent an authority, but respect- 
fully submit some observations which, while they may 
seem on casual review to be in conflict with the attractive 
explanation of the presence of these so-called mesenteries 
as given by Mr. Lane, will, I hope, invite the interested 
attention of those who seek to know everything impor- 
tant or unimportant that pertains to the cause of the 
presence of anomalous peritoneal membranes in the adult. 

The crystallization of resistances must, if we accept 
Mr. Lane's explanation, begin in the embryo, or almost 
as soon as the peritoneum is formed, for some of these 
folds may be said to be almost anatomic, since they are 
fairly constant structures in the fetus. Many bear the 
names of the anatomists who first described them, for 
example, the folds of Hueschka, Reid, Treves, Jonnesco 
and Juvara. Singularly, the genitomesenteric fold of 
Reid, which I believe to be the fetal forerunner of 
Lane's ileopelvic band, is one of the most constant of 
these folds. In view of the frequent observation of nar- 
rowing of the cecum and ascending colon by contracting 
anomalous bands of peritoneum, we suspect it is possi- 
ble that the downward displacement of the terminal 
ileum may be brought about by a similar contraction of 
the genito-mesenteric fold of Reid. 

Reid's genitomesenteric fold is continuous above with 
the duodenorenal ligament of Hueschka, and we have 
here at least a speculative explanation of the kinking 
upward of the terminal ileum. Another fold not above 
suspicion in cases of upward displacement of the terminal 
ileum is the rather constant ileocolic fold which, if con- 
tracting, would draw the terminal ileum upward and 
toward the ascending colon (Fig. 4.). Likewise the 

1. Lane, W. Arbuthnot: The Consequences and Treatment of 
Alimentary Toxemia from a Surgical Point of View, Proc. Roy. 
Soc. Med., March, 1013, vi. No. 5. 
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so-called root folds, as the left or superior root fold shown 
in Figure 5, or the right root fold, the mesenterieocecal 
fold of Jonnesco, which are ridge-like upward reflections 
of the mesentery, indicate the marked tendency to irregu- 
larities of attachment and upfoldings of the mesentery. 

I have had little diflSculty in finding Eeid^s genito- 
mesenteric fold in fourteen out of thirty-two fetuses 
examined (Fig. 6). I have also been able to demonstrate 
it in the adult where it had caused a kink and where it 
had produced no kink of the ileum. By picking up the 
terminal ileum in an adult, a tall, sickle-shaped fold of 
peritoneum passing from the mesentery of the terminal 
ileum to the internal abdominal ring came up much too 
freely to admit of suspicion of its having been produced 
by traction. Eeid likewise has demonstrated the genito- 
mesenteric fold in the adult. Illustrations in one of 
C. H. Mayors published articles show a band correspond- 
ing precisely to Beid's fold which he divided for the cor- 
rection of a Lane's kink. 

Mr. Lane^ describes his ileopelvic band as a new or 
acquired distinct peritoneal ligament which attaches 
itself progressively to an area of the ileum more and 
more distant from the attachment of the normal mesen- 
tery. If Lane's ileopelvic band is not a persisting fold 
of Reid, it is an interesting coincidence that the fetal 
structure should be precisely similar in its position and 
attachments to the adult band ; and if, as Mr. Lane says, 
and as I have no sufficient reason to question, this fold 
is due to a crystallization of forces to resist the descent or 
displacement of intestines, then this crystallization surely 
takes place in fetal development. 

In the case of the genitomesenteric fold, a simple if 
somewhat suppositional explanation of origin is that in 
the descent of the right ovary or testis the dorsal peri- 
toneum is caught and dragged or drawn out into this 
form. 

2. Lane, W. Arbnthnot: Brit. Med. Jour., May 4, 1912. 
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It is not a contradiction of Mr. Lane's position to say 
^;hat the anomalous peritoneal formations of the adult 
may be found with rather interesting constancy in the 
fetus, whatever their purpose and aim may be. 

If we take for example the bloodless fold of Treves, 
we shall find that, even in the early stages of its forma- 
tion, it appears to resist movement of the cecal head; 
that is, its position and attachments show that it must 
tend to resist cecal torsion (Fig. 7). In Huntington's 
"Anatomy of the Peritoneum," p. 241, will be found a 
description of cecal torsion : 

When the cecum has come down from its hepatic position, 
the terminal coils of the ileum pass from right to left behind 
the cecum to enter the colon, and the concavity of the cecal 
pouch is directed upward and to the right. After the final 
act of rotation has occurred, that is, after the cecal torsion 
has taken place, the ileum enters the large intestine from the 
left and from below, and the concave border of the cecum is 
directed to the left. This change in relative position has 
been accomplished by a revolution of the colon and cecum 
through an arc of 180 degrees around its own axis, carrying 
the cecum above and behind the small intestine, and bringing 
it into contact with the dorsal prerenal parietal peritoneum. 
At the same time the terminal coils of the ileum turn down- 
ward and to the left. If this final step in rotation of the 
large intestine fails to occur, with otherwise normal develop- 
ment of the parts, the ileum will persist in entering the large 
intestine from right to left after the cecum has obtained its 
final lodgment in the right iliac fossa. 

There is considerable evidence to support the assump- 
tion that the bloodless fold of Treves begins as an adhe- 
sion between the cecal head and the mural peritoneum, 
as shown in Figure 7, and that later in the act of cecal 
torsion the caput coli rolls itself, so to speak, in serosa 
drawn over from the very loosely applied peritoneum of 
the lateral abdominal wall, as a man rolls himself up in 
a blanket ; for the bloodless fold of Treves may be found 
as a short band of adhesion, as shown in Figure 7, as a 
somewhat longer band as shown in Figure 8 (dissection 
of an adult by Eeid), or as a sheet long enough to extend 
from the lateral abdominal wall, beginning at a point 
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opposite or below the level of the cecal head, and extend- 
ing upward and inward, to be attached to the mesentery 
of the terminal ileum, and forming a shirt-pocket-like 
fossa in which the caput coli and vermiform appendix 
may lie ensconced (Figs. 9 and 10). It seems fair to 
suspect that the parietocolic fold is formed by similar 
fusion at a higher level. 

It may fuse with the peritoneum covering the caput 
coli. I believe that the bloodless fold of Treves not rarely 
persists in the adult, and forms the boundary of a 
precolic fossa in which the cecal head and appendix may 
be tightly embraced (Fig. 9) ; and further, that during 
operations for appendicitis, it is likely that the caput 
coli with the appendix is not rarely shelled out of this 
anomalous peritoneal pocket; the peritoneal membrane, 
that is to say the bloodless fold of Treves, which forms 
the pocket, being looked on by the operator as an aflfair 
of adhesion formation. 

Another rather common fetal fold which, persisting 
and contracting, may bind down the appendix or envelop 
it, is illustrated in Figure 11. Here a skirt-like fold 
passes from the terminal ileum above, downward around 
the appendix, embracing the basal half of the appendix, 
and then passing upward is inblended with the serosa 
of the caput coli. The appendix rests in this fold like a 
man seated in a hammock, or like an injured forearm 
placed in a sling. (Fig. 11.) 

I have been more and more impressed with the prob- 
ability of a certain percentage of pericecal membranes 
which appear at a higher level on the ascending colon in 
the adult likewise owing their existence to adhesion 
between the descending caput coli and the mural serosa. 
If, while the cecum is in its subhepatic position, it should 
become adherent to the mural serosa in descending and 
rolling inward, as it does in normal torsion, it would 
draw the parietal serosa over in front of the ascending 
colon in a slanting or spiral direction, like a ribbon 
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wound spirally across or around a rolling cylinder, and 
we should recall that in the fetus the parietocolic fold of 
Jonnesco often apsumes such a slanting direction, 
crossing the ascending colon from above externally to 
below internally. Then, too, we should note that 
Douglas Beid and Byron Bobinson have called atten- 
tion to adhesions of the colon to the peritoneum 
of its own mesentery. That is to say, along the 
line where the lateral mural peritoneum passes over to 
become the peritoneum of the outer lamina of the mesen- 
tery of the ascending colon, it first passes up for a short 
distance, as an upward reflected fold adherent along its 
upper border to the ascending colon laterally, then pass- 
ing down and again upward and around over the ascend- 
ing colon to form its normal peritoneal covering. I have 
seen in operations on the adult the peritoneum of the 
mesentery of the ascending colon reflected upward and 
adherent to the colonic peritoneum for a distance of 5 or 
6 inches. As it was also seen by Douglas Beid in the 
fetus, it does not seem unfair to suspect this upward 
reflection of the mesenteric peritoneum of being a per- 
sisting fetal adhesion. We have here presumptive evi- 
dence that Jonnesco's fold or the parietocolic fold is due 
to adhesion between the cecum and the mural serosa 
before cecal torsion has taken place, and that with subse- 
quent rolling inward a sheet of peritoneum is drawn 
from the lateral abdominal wall as it rolls from left to 
right. 

Beid describes two cases in which the parietocolic fold 
was formed by a large appendix epiploica. The first step 
in the development of the parietocolic fold and of the 
bloodless fold of Treves may be made clearer by assuming 
that before cecal torsion takes place a large appendix 
epiploica or several appendices epiploicae become adher- 
ent to the parietal peritoneum and elongate and spread 
out as the colon rolls over from right to left. Indeed, it 
is difficult to understand how an adhesion between the 
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colon and the mural peritoneum could occur except 
through an appendix epiploica catching on the rotating 
cecum and dragging up the mural serosa after it^ inas- 
much as before cecal torsion is complete the colon and 
mural peritoneum are separated by coils of intestine 
which lie in front of the colon below that part which is 
covered in front by the liver. At the right side lies the 
appendix, which, it should be noted, is proportionately 
very large in the fetus. It forms a loop at the side of 
the colon and cecum. The appendix with the meso- 
appendix completely separates the colon from the peri- 
toneum at the right lateral abdominal wall. Beid 
remarks that at this stage of cecal torsion it appears to be 
impossible for any adhesion to form between the colon 
and the lateral abdominal wall except through the 
medium of an appendix epiploica. 

In the literature on membranous pericolitis there are 
reports of many cases of chronic intestinal stasis induced 
by the fettering and constriction of the cecum and 
ascending colon by the cobweb-like peritoneal sheets and 
bands to which attention was first called by Dr. J. N. 
Jackson. It has been clearly shown again and again 
that arrest of movements of the large intestine and com- 
pression of its lumen may be caused by contractures of 
this anomalous membrane. 

So far as I am aware, however, no causes have as yet 
been reported in which a pericecal membrane com- 
pletely strangulated the large intestine, producing acute 
obstruction with ileus. That extensive pericecal mem- 
brane formation may lead to acute complete obstruction 
was shown by the following observation : 

Jan. 18, 1912, R. H., aged 24, was admitted to the surgical 
service of the Indianapolis City Hospital with a provisional 
diagnosis of acute obstruction of the bowel. He had become ill 
three days previously with colicky pain in the abdomen and 
vomiting. The vomiting had persisted for the three days. 
It had been impossible to move the bowels during these three 
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^ys, and no flatus was expelled, notwithstanding the free 
use of enemas. On failure to obtain results from high enemas 
after bis admission to tbe bospital, tbe abdomen was opened, 
and I was able to demonstrate a tight compression of the 
ascending colon, as illustrated in Figure 12. A distinct, 
smooth, continuous sheet of anomalous peritoneum was not 
present. The membrane was web-like, and to some extent 
loculated. There was little doubt, however, that it was an 
anomalous peritoneal covering which was continuous with 
and passed from the mural serosa, over the ascending colon, 
to be inserted in the inner side of the mesentery of the 
ascending colon, for the blood-vessels passed freely from the 
membrane onto the mural serosa. There was no sign of infec- 
tion or inflammation anywhere in the abdomen. There was, 
however, a small amount of thin, straw-colored fluid which 
was taken to be a product of secondary peritoneal reaction 
to the obstruction and distention of the intestine proximal 
to the constricting membrane. The membrane was split up 
with scissors on the operator's finger as a guide, passed 
between the anomalous membrane and the normal peritoneum 
of the ascending colon. Coincidently, this segment of the 
large intestine being released, it drew, as it were, a long 
breath, filling up promptly with gas from the ileum and 
ballooned cecal head. It promptly became a thoroughfare 
again, as was announced by the rumbling of gas. The man 
recovered duly, and up to the present has had no recurrence 
of his trouble. I have twice seen in the fetus a pericolic 
membrane tightly compressing the ascending colon (Fig. 13). 

It should be stated that the fetal folds as shown in 
these photographic enlargements do not stand forth 
clearly as they do in the fresh specimens, the photographs 
having been made from specimens prepared in Kaiser- 
ling's Number 211 and glycerol (glycerin) and preserved 
in paraffin oil. The filmy gossamer folds flatten and 
contract in the preserving solution. To receive a correct 
impression of them one must look into the abdomen of 
the fresh fetus at or near full time. If viewed under 
these favorable conditions, these delicate web-like bands 
and gauze-like winding-sheets on the cecum cannot fail 
to interest any one interested in intestinal pathology, or 
to arouse his suspicions as to their connection with 
abnormal peritoneal folds of the adult. 

331 North Delaware Street. 
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Fig. 1. — The KonitomcBcDtei'lc fold of Reid. The white slcklo- 
shaped b«nd is scon passing from the terminal ileum down into the 
pi'lvis. 
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F\g. 2. — A genitomesenterlc fold of Reld passing upward from the 
genital gland to the mesentery of the terminal Ileum. 
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Fig. 3. — The genitomesenterlc fold of Reld. A heary band pass- 
ing' from the terminal ileum into the pelvis. 
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Flff. 4. — The Ileocolic fold extending from the upper lamina of 
the mesentery of the terminal ileum around over the cecum. 
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Fig. 5. — The superior root fold (after Douglas Reld). 
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Fig. 6. — The genitomesenteric fold of Reld is the sharp sickle- 
shaped band at the right of the picture. Laterally to this band 
is the bloodless fold of Treves passing from the mural peritoneum 
to the caput coli. 
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Fig. 7. — A beginning bloodless fold of Treves being formed by 
the stretching out of an adhesion forming between the caput coll 
and mural peritoneum before normal cecal torsion (after Douglas 
field). 
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Fig. 8. — A bloodless fold of Treves somewhat more fully devel- 
oped than the narrow adhesion-like fold in Figure 7. (Enlarge- 
ment of photograph by Reid.) 
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Fig. 9. — Above, the parietocolic fold of Jonnesco passing from 
the mural serosa across the ascendlDg colon to the inner lamina 
of the meso-colon. Below to the left the bloodless fold of Treves 
forming a sconce from which in adults the caput coli must occa- 
sionally be shelled out. To the right below the genitomesenteric 
fold of Reid. 
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Fig. 10. — The bloodless fold of Treves passing from the mural 
serosa to the cecum. 





-Append lA 
-MammocK-liKefold 



Fig. 11. — A fold passing from the terminal Ileum around and 
bt>low the ventaiform Appendix and passing upward over the caput 
coli. The appendix lies in this fold like an injured forearm in a 
sling. 
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Fig. 12. — A parletocollc fold or Jackson's membrane which pro- 
duced an acute complete obstruction of the ascending colon with 
ileus. Blood-vessels passed freely from this anomalous sheet over 
on the mural peritoneum. 
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Fig. 13. — A parietocolic fold producing strangulation of an 
ascending colon in a fotus. a condition strikingly similar to that 
observed in an adult and illustrated In Figure 12. 
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SUHGICAL ASPECTS OP INTESTINAL STASIS, 
PBOM AN ANATOMIC POINT OP VIEW 



JOHN E. SUMMERS, M.D. 

OMAHA, KEB. 



It seems to me that it would be like carrying coals to 
Newcastle to attempt to discuss the subject of intestinal 
stasis in any but a restricted sense. Much has been 
written about intestinal stasis, from the points of view of 
both the physician and the surgeon, but nothing of great 
importance has been added, throwing light on it, from 
the surgeon's standpoint, which has increased our 
knowledge beyond that which we received from Lane and 
Jackson. Lane may be an extremist and his surgery 
may need some toning down, but his deductions are 
based on sound premises. Jackson made a great discov- 
ery in his ^'pericolic membrane," and his clinical diag- 
nosis of its presence and the attending pathology has 
not been improved — it is standard. 

During the past year two notable papers have 
appeared, one by Flint, in the Johns Hopkins Bulletin, 
and the other by Eilus Eastman {Journal of Surgery, 
Gynecology and Obstetrics)^ read before the Western 
Surgical Association, which settle conclusively the 
mooted point as to the origin of the much-discussed 
peritoneal bands and membranes of Lane, Jackson, Jon- 
nesco, Eeid, Treves and others. They are all congenital 
and have been recognized and described by anatomists 
for generations, but that any one of them had a clinical 
significance other than in the formation of fossae for the 
possible development of retroperitoneal hernia, appears 
to have escaped attention until Lane and then Jack- 
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son recognized and demonstrated the fact Lane him- 
self says that after he had called attention to the 
mechanics of chronic intestinal stasis, the existence of 
the membranes and bands which he is pleased to desig- 
nate ^^acqnired mesenteries and adhesions'' were ^^abso- 
lutely and categorically denied by physicians experi- 
enced in post-mortem work, who appeared to think that, 
because they had escaped their observation as many 
things have done and will continue to do, they were 
justified in denying their existence in the most dogmatic 
manner possible/' 

Last summer I had the opportunity of seeing and 
examining some of Mr. Lane's patients before operation, 
witnessing his work and examining and talking with 
some of his patients who were convalescent from opera- 
tions for the relief of chronic intestinal stasis. So favor- 
ably was I impressed with the reality of the subject that 
during the past year I have sought every opportunity for 
enlightenment as well as a critical study of my own 
patients, in order to come to some conclusion for myself 
as to the frequency of the membranes and bands consid- 
ered responsible for the symptoms of intestinal stasis 
from its mildest to its most severe forms. In my experi- 
ence as I have gained better opportunities for observa- 
tion through longer incisions, I have come to the conclu- 
sion that membranes of the pericolic type of Jackson may 
be found in every abdomen, if not on the right side in 
the lower, middle, or upper quadrant, then in the lower 
left quadrant. We must ever bear in mind that in great 
measure, the relative relations and displacements of the 
viscera depend on the conformation of the skeleton, and 
that there are quite as great variations in the abdominal 
viscera as there are in the faces of their owners. As 
before stated, these delicate membranes which we find 
about the ascending colon, ileum, cecum, involving or 
not the vermiform appendix, have been described by 
anatomists for generations. It is the rule rather than 
the exception that when they do produce symptoms it 
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is in adults, and not in children. Many times the adults 
are beyond 50 years of age, and up to the time of the 
commencement of the symptoms, there has never been a 
sign of anything wrong within the abdomen that could 
be attributed to the membranes. Therefore these mem- 
branes should be regarded as purposive rather than 
ofiEensive. All of the difiEerent types of these membranes 
may early become offensive, producing angulations of 
the bowel with their necessary consequences. These 
instances are congenital defects the same as are cleft 
palate or supernumerary toes. Continued abuse of func- 
tion, particularly of the cecum and ascending colon, 
results in loss of tone, and the membranous supports 
always present in greater or less extent in every indi- 
vidual, instead of being conservative, become restrictive 
in the same sense as I have shown elsewhere that the 
chest wall hinders the action of the damaged, tethered 
heart in adhesive mediastinopericarditis, and that the 
overlying ribs should be removed in order that the heart 
may functionate with less strain. Displacements and 
angulations of the intestines resulting from peritonitis, 
localized or more or less general, bear no relationship to 
any special clinical history, and each is a law unto itself ; 
whereas the different disturbances connected with con- 
genital membranes of the type imder consideration all 
have a rather definite history, which can be recognized 
by the man of keen wits, and when the symptoms cannot 
be relieved by a careful study and regulation of the diet, 
and the use of a mechanical laxative such as paraflBn, 
these cases become surgical. The last word has not been 
said as to the best technic to be followed in any indi- 
vidual case. Some of Mr. Lane's work appears too radi- 
cal; among neurasthenics, I believe his technic of ileo- 
sigmoidostomy will sometimes fail if a catan*h of the 
mucomembranous type is present, unless there is added 
a fistula into the cecum for long-continued irrigation of 
the colon. In a paper which I had the honor to read 
before the Chicago Surgical Society, March 6, 1905, 
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entitled **The Surgical Treatment of Chronic Muco- 
membranous and Ulcerative Colitis, with Special Eefer- 
ence to Technic," I advocated strongly the operation of 
Monprofit, in exclusion of the colon; it is known as 
'^exclusion with drainage into the intestine,'* and is 
intended chiefly for obstructions in the colon. The 
ileum is divided far enough away from the ileocecal 
valve so that the divided ends can be implanted into the 
colon — the proximal end above, the distal end below, 
into the sigmoid or pelvic colon. In spite of theoretic 
objections to the contrary, the fluids from the excluded 
part of the colon drain through the ileocecal valve into 
the stump of the ileum, on into the sigmoid flexure. It 
would seem an improvement over this method of Mon- 
profit's, if employed in chronic intestinal stasis, that 
instead of dividing the lower ileum, it be approximated 
to the sigmoid and two anastomosis openings made; 
between these openings the ileum should be occluded by 
a purse-string suture, and both limbs fastened to the 
sigmoid so as to close any opening that might permit of 
a loop of intestine becoming strangulated. In ileosig- 
moidostomy, reliance on Lane's last kink, congenital or 
artificially made, never appealed to me, because in this 
situation the intestinal wave is antiperistaltic, which was 
so beautifully demonstrated by Cannon years ago. This 
kink will hardly prevent a backward flow into the colon ; 
if not competent to do this, the valve will dam back the 
accumulated feces above, since the vis a tergo and peri- 
stalsis have been removed by diverting the intestinal flow 
from the ileocecal valve. 

"Where the cecum and sigmoid are sufficiently mobile, 
an anastomosis between them seems a practical solution 
and a relatively mild procedure. The paper above 
referred to as read in Chicago was based on my experi- 
ence at that time, of eight cases operated on for chronic 
mucomembranous colitis. Four had a Gibson fistula 
made into the cecum for irrigation, and two had, in 
addition, the ileum divided, the lower segment occluded 
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and the upper implanted into the sigmoid. One of my 
operations was after the technie of Maisonneuve. In 
these operations the appendix was removed, as the muco- 
membranous colitis was supposed to be secondary to a 
chronic appendicitis. My knowledge and recollections 
to-day tell me that the tme reason of the inflammation 
was an intestinal stasis (our old-fashioned auto-intoxica- 
tion), a Jonnesco-Eeid genitomesenteric fold aggravat- 
ing the diflSculty. Eemoval of the colon is too hazardous 
an operation if an intestinal exclusion operation can be 
carried out in a successful way. The cecum, especially 
when not supported by a parietocolic membrane, may be 
large and mobile. Tn 30 per cent, of adult people with a 
large mobile cecum, symptoms referable to this condition 
are clinically present. The symptoms are present not 
because the cecum is large and mobile, hut because its 
walls are flabby and it has lost the power of emptying 
itself properly. The condition is corrected by a plica- 
tion operation, supporting the cecum or not, as indi- 
cated. The common ptoses of the transverse colon, some- 
times into the pelvis, resulting from neglected function 
of the congenitally weakly supported viscus, are well 
handled after the technie of Coffey. As a rule most 
congenital membranes of the pericolic type are best 
released at their loosest line of attachment by passing 
some blunt instrument under the membrane along this 
line and dividing it. In other cases in which greater 
mobility seems desirable, the compressed intestine 
should be rotated toward the middle of the abdomen 
until a white line is observed on the posterior lateral 
wall of the abdomen, which is the line of fusion of the 
colonic peritoneum with the parietal peritoneum after 
rotation of the ascending colon has been completed. 
This is also the attachment of the pericolic membrane to 
the parietal peritoneum, and is the strongest line of 
attachment of this ligament; it should be divided 
along this line. This will give the greatest amount of 
motility and require the least amount of peritonization. 
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Wherever the membranes of tlie type under discussion 
are situated, if tension be made on the attached hollow 
viscus in a direction continuous with the course of the 
blood-vessels and fibers of the membrane, a white line 
will always be observed ; this is the ligamentary attach- 
ment of the membrane to the parietal peritoneum, or to 
the peritoneal investment of a solid viscus. 

In our citizenship, made up of a heterogenous mix- 
ture, with "no thought for the morrow," like does not 
produce like in a possible totality. Sprouts, buds and 
offshoots appear in all grades of potentiality. Many 
more bodies are examined in vivo than in the deadhouse, 
giving better opportunities for comparison of the types 
of frequency of variations from supposed anatomic stand- 
ards. The accumulating evidence offered by the study 
of the pathology of the living will make great strides in 
the recognition of normal anatomy before the end results 
of disease have obscured it. 

I would like particularly to ask discussion on the fol- 
lowing points: 

1. If the Jonnesco-Jackson-Keid membranes are congenital, 
are they always more or less clearly demonstrable in every 
individual, should the incision admit? 

2. Are the membranes purposive? If so, are they not 
intended by Nature as ligamentary supports — preventive of 
intestinal stasis rather than causative? 

3. Therefore they should be divided only after they have 
become restrictive of intestinal function, from loss of nervous 
and muscular tone resulting from chronic intestinal toxemia. 

4. Ih the method of demonstrating the white line always 
reliable? If so, does not this in itself prove the congenital 
origin of the membrane and its physiologic importance? 

3624 Dewey Avenue. 

ABSTRACT OF DISCUSSION 

ON PAPERS OF DBS. EASTMAN AND SUMMERS 

Dr. M. L. Harris, Chicago: For some time past I have 
been operating on a large percentage of my patients under 
nerve-blocking by means of some combination of novocain. 
Without going into a discussion of the advantages of local 
anesthesia over general anesthesia, I wish to call attention 
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to the great advantage which local anesthesia has in affording 
opportunities in abdominal operations to demonstrate the 
origin of many symptoms which we have learned to recog- 
nize clinically, but which we have not always referred to the 
proper cause. After blocking the nerves of the abdominal 
wall and opening the abdomen, we may then reproduce, by a 
variety of procedures and manipulations, characteristic pains 
and thereby learn positively the cause of the particular pain 
in question. In operating in the region of the appendix it 
is easy to demonstrate that the appendix is insensible to any 
form of mechanical manipulation or injury. It may be 
crushed, incised amputated or cauterized and the patient gives 
no evidence of pain; but traction on the mesentery of the 
lower end of the ileum instantly produces the characteristic 
epigastric or umbilical pain of which many patients with 
chronic appendicitis complain. In the same way we can pro- 
duce the sensation of nausea, and these patients can be made 
to gag and even vomit by certain manipulations of the mesen- 
tery about the appendix. We can reproduce the typical pains 
of inflammations of the other abdominal organs in this way. 
This is also true in cases of pericolic membrane of whatsoever 
nature. We can reproduce the same characteristic, general 
diffuse pains of which these patients complain, not by touch- 
ing the pericolic membrane itself, because that is insensible, 
not by manipulation or making traction on the colon, which is 
likewise insensible, but by making traction on the membrane 
itself where it is attached to the parietal wall. This is true 
also of the gall-bladder and the stomach. What I wish to call 
attention to here is that the epigastric pain, the pain or sen- 
sation of nausea and vomiting, which is present in these 
chronic cases, is an intestinal pain, pure and simple. It is 
produced by injury to the nerves going through the mesentery. 
The diffuse pain, the general pain, is due to interference with 
the parietal nerves. In circumscribed adhesions the pain may 
be circumscribed, but it is due to involvement of the parietal 
peritoneum. 

Db. H. a. Rotsteb, Raleigh, N. C: Inasmuch as these 
papers have opened up the subject of peritoneal folds, I desire 
to call attention to what I think is an important addition 
to this question. Folds and kinks, membranes and veils, are 
the order of the day. So far those which have received names 
are on the right side. We have the Jackson veil, the Lane 
kink, and "cobwebs in the attic," but if we go farther and 
follow the large intestine around, we shall find that the splenic 
flexure gives us some trouble, and I wish particularly to men- 
tion the ''sigmoid adhesion." Nowadays we think only of 
right -sided pain, or we try to account for the pain by finding 
something wrong in the right side of the abdomen. We do 
not know in any given case which adhesion is going to fit 
until we have opened the abdomen. I think that many of 
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us are having a great deal of trouble to explain left-sided 
pain, particularly in the case of women patients, because the 
pelvis enters into consideration. My study was directed par- 
ticularly to this subject of left-sided pain in women, and, 
on investigation, I found that the sigmoid played a tremen- 
dous rOle in these cases. The ovary was too often blamed 
for the trouble. When we opened the abdomen we found a 
condition which we did not suspect, and, more than that, 
one which we did not know at first how to deal with. The 
etiology does not bother us nearly so much as the solution. 
It does not matter much whether these pains are anatomic, 
physiologic or pathologic. They must be dealt with if they 
are causing symptoms. I would suggest, however, that these 
conditions, if pathologic, are simply exaggerations of an 
embryologic or a normal condition. The symptomatology of 
sigmoid adhesion is a rather negative one. An important 
point is that the patients complain of pain on the left side 
during defecation. They are more or less constipated, the 
constipation alternating with a mucous diarrhea in some cases. 
In women the question of pelvic pain enters largely into 
the consideration of the case, with or without the sigmoid 
adhesion. I have ready for publication a short paper dealing 
with this question and the methods of handling these adhe- 
sions. I first described it four years ago. It is merely a 
matter of cutting the adhesion across and then suturing in a 
longitudinal direction. This draws the sigmoid away from its 
abnormal or exaggerated normal position. This nuiy explain 
many conditions on the right side; I have seen a distended 
large bowel due entirely to sigmoid adhesion, while lesions 
on the right side were not present. If you are considering 
these intestinal folds, look on the left side and you will find 
a distinct clinical entity which must be relieved. 

Db. a. a. Law, Minneapolis: I do not agree with Dr. 
Royster that we can ignore the etiolo^ of membranous peri- 
colitis. As scientific men we should investigate the etiology 
and attempt to solve it. It is a pity that we cannot all 
agree with Dr. Eastman's theories. I do not presume to 
advocate any one theory. We must give all the theories 
cognizance. If the embryonic theory is correct, why do 
we not find these membranes in children? I have never seen 
membranous pericolitis in a child. My yoimgest patient, and 
I reported thirty-one cases, was 18 years of age. This is 
significant, for it would seem that, with the large amount 
of abdominal surgery being done on children for other con- 
ditions, some observer would report finding membranous peri- 
colitis. It is only after a mass of evidence has been pre- 
sented and sifted that we shall be able to arrive at a definite 
conclusion. I have reported thirty-one cases of this pseudo- 
peritoneal membrane and in every one roentgenographic 
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studies were made after the ingestion of bismuth emulsion by 
mouth or its injection into the colon. This number of cases 
is, of course, too small to be of much value, but some of the 
points learned from the study are valuable. In every one of 
the cases there was cecal atony and ptosis. In every one 
the cecum was in the pelvis. If cecum mobile was not present 
at the time of operation, it was created when these mem- 
branous bands were released. Whether this is of significance, 
whether this ptosis of the cecum antedated the formation 
of the membrane or not, I do not know. In every instance 
except one, gall-stones or appendicitis was present. This 
would seem to confirm Gerster's and Pilcher's contention 
that the condition is due to a chronic poisoning secondary to 
fecal stasis in the cecum, for here with the dilated, atonic 
intestinal wall the musculature is unable to lift its fecal load 
over the hill of the hepatic fiexure. This theory seems to 
me the most tenable. 

Db. D. N. Eisendrath, Chicago: There is absolutely no 
question that Jackson and Eastman have both made exceed- 
ingly valuable contributions to the subject. There is a peri- 
colic membrane. Whether this membrane is of embryologic 
or acquired origin is an open question. I have come more 
and more to the conclusion, after observing a large number 
of cases clinically and making dissections not only on the 
human fetus but also on the dog and other animals, that this 
fold of Jonnesco is an embryologic structure which persists 
throughout life and which may give rise to conditions of 
undoubted pathologic significance. In about seventy laparoto- 
mies I have seen that this fold of Jonnesco is not, as Summers 
says, always identical with the colic mesentery. It is a separate 
membrane. In one of my cases the membrane passed across 
from the parietal wall of the peritoneum. It had the typical 
spiral twist and you could put a finger under the upper end 
of the membrane and lift it up separately from the colic 
mesentery. Since then I have observed it in a large number 
of patients who have not complained of any symptoms. On 
the other hand, I have operated on patients in whom this 
membrane caused a complete stenosis of the ascending colon. 
I think that there is no question but that this membrane is 
present in its embryonic form in almost every individual. 
Some surgeons may be impressed with the idea that Jackson's 
membrane is always a pathologic structure and strip it oflf 
violently, leaving many bleeding points. The patient will 
then surely have postoperative symptoms. There are a cer- 
tain number of patients with chronic appendicitis who do not 
recover as we would wish them to do and these patients 
may have a Jackson membrane (fold of Jonnesco) which has 
undergone pathologic changes resulting in kinks or constrictions 
of the colon. Jackson and Summers both emphasized the point 
that one should not be content with a pin-hole incision, but 
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should make an incision large enough to permit a good view 
of the entire ascending colon; then no pathologic condition 
which may be present and which otherwise may escape notice 
will be missed. 

Db. J. N. Jackson, Kansas City, Mo.: I have no fixed 
view as to the origin of these adhesions or bands; that is a 
point which awaits final determination. I have been amused 
to hear men say that this condition is congenital and there- 
fore does not amount to anything. Doctors do not ignore a 
ease of congenital club-foot, but try to remove this condition. 
Whether or not we regard the peritoneal fold as congenital, 
whether or not it is this fold which Dr. Eastman described, 
we know that it is a membrane holding down the intestine 
and that the one thing to do, therefore, is to make traction 
on the bowel and where the line shows sever the membrane 
and ligate the stumps to prevent a recurrence of adbesicms 
when healing takes place. On the other hand, if the theory 
of Gerster is correct, that there is primarily a colitis and that 
the disease begins on the inside, the membrane should be 
cut in the same way and stripped off, because otherwise the 
condition cannot be cured and there is always the possibility 
of reproduction of the membrane. It is evident, then, that 
we must deal with the factor of the reproduction of that 
membrane. Hall's theory was that it was not a colitis, but n 
condition due to the passage of toxins through the bowel, 
whicli lifted the peritoneum and resulted in the formation 
of this membrane. If it be due to anything that started 
within the bowel, we must do something more than divide 
the membrane. We must make a cecal fistula, do an appendi- 
costomy, a short-circuiting operation or a transposition of 
the cecum into the upper rectum; even though the ileum 
be shifted, this material will be brought back by antiperi- 
stalsis, which should be excluded; this procedure is therefore 
not always effective. The cecum has no membrane ordinarily 
that would cause a collection of gas and a distention of the 
bowel, and thus produce traction of the peritoneum which 
produces the symptoms which I described. 

Db. J. R. Eastman, Indianapolis: I agree in the main with 
what Dr. Law has said. He has an erroneous impression, 
however, as to my conception of the origin of pericecal mem- 
branes. I never have been so bold as to contend that the 
discovery of these folds in the fetus alone explains the origin 
of the adult pericolic membrane, or of Lane's kink. These 
ideas are submitted as evidence and not as established and 
complete proof. I did present three somewhat original con- 
ceptions, however, which I think are worth remembering as 
we proceed further with the study of this subject. If I 
were asked to state as briefly as possible the causation of the 
pericecal membrane I should write down "the fetal folds 
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plus X," and make the **x" quite large. We believe the fetal 
folds to be factors. When one sees repeatedly in the fetus 
the adhesions between the caput coli and the mural serosa 
before cecal torsion through the arc of 180 degrees has taken 
place, when one sees it at a later stage somewhat more devel- 
oped and again at still a later stage as a broad band of serosa, 
one cannot resist the impression that the fold is drawn out 
from the mural serosa by the internal rolling of the cecum. 
Again, when one sees so frequently in the fetus Reid's mem- 
brane or fold passing from the terminal ileum down into the 
pelvis, connecting the terminal ileum with the genital gland, 
one cannot resist the impression that this genitomesenteric 
fold bears some relationship to the anomalous bands seen in 
the adult, to which Mr. Lane has given the name of ileopelvic 
bands. Another point concerns the so-called bloodless fold 
of Treves. It is my conception that this membrane fuses 
with the caput coli and that many surgeons have seen it in 
the adult as a thin membrane tightly fitting over the caput 
coli and embracing the appendix. This thin fold, from which 
the appendix is often shelled by surgeons, is the persisting 
bloodless fold of Treves. It is frequently found in the fetus 
and no doubt often persists and is dealt with as an affair 
of adhesions during operations for so-called appendicitis. 

Dr. J. E. SuHMEBS, Omaha: If Dr. Koystor will read a 
recent monograph by Gray and Anderson of Glasgow, he will 
find his operation nicely illustrated and described. I said in 
my paper that, if you did not find peritoneal membranes of 
the pericolic type in the upper, lower or middle quadrants of 
the right abdomen, you would find them on the left side. By 
making traction you will find the white line in every person. 
By pulling on the sigmoid and drawing it toward the median 
line of the body, you will often find this white line. Dr. 
Law's cases are few in number and apparently he does not 
do much surgery on children. If you will examine a child's 
abdomen you will find the membranous bands there as often 
as you will find them in the adult. The only trouble is that 
they do not produce symptoms and are therefore overlooked. 
They are put there for purposes of support and produce no 
symptoms unless they cause angulation. If you do not look 
for them you will not see them, but they are there neverthe- 
less in a considerable percentage of cases. 
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SOME FEATURES OF ROENTGEXOGBAPHIC 
CHANGES IN PITUITARY DISEASES 



ALFRED LUGER, M.D. 

VIENNA, AUSTRIA 



The studies of the function of the ductless glands 
enabled us to understand more fully many pathologic 
skeletal conditions until recently unexplainable. These 
conditions may reveal themselves either in disturbance 
of growth or in changes of configuration. In regard to 
the former we are familiar with the changes following 
disorders of the sexual organs, of the adrenal cortex and 
recently also of the pineal gland. Delayed skeletal 
development is exemplified in the well-known condition 
of hypothyroidism, a condition in which we find per- 
sistence or delayed closure of the epiphyseal lines and 
late appearance of the bone nuclei. 

As illustrative of the changes in configuration the 
well-known condition of acromegaly affords us a good 
example. It is characterized by marked mandibular 
prognathism and enlargement of the hands and feet, 
accompanied by hypoplastic bony changes, especially to 
be noticed in the skull and here accompanied by enlarge- 
ment of the sinuses. The pituitary body has for a long 
time been associated with these anomalies, and this early 
view has been confirmed by later investigation, although 
these studies have given us quite a different explanation 
for these relationships. 

The great importance of roentgenoscopy in these con- 
ditions of pituitary disease is evident; for not only is 
the diagnosis often confirmed by the roentgenograph ic 
findings, but sometimes it is based primarily on them. 
Such an examination must be directed, first, toward 
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the gland itself and its neighborhood, and secondly, 
toward the bony changes occurring in the skeleton in 
general as a result of the glandular disorder. The char- 
acteristic acromegalic findings are well known and will 
not be dwelt on in the following remarks, inasmuch as 
recent roentgenographic studies have not revealed any 
new features in the skeletal picture. 

The changes in the cervicodorsal spine, previously 
described and recently referred to by some French 
authors, corresponding to the kyphosis so often observed 
in acromegalic conditions, are, however, interesting, 
although not generally known. 

In view of the limited time at my disposal only two 
aspects of the roentgenographic studies of pituitary dis- 
ease will be taken into consideration. First, the general 
changes in skeletal development heretofore referred to, 
and secondly, the changes in the skull and in the sella 
turcica, which are of great importance in relation to 
the dififerential diagnosis. 

According to clinical experience the anterior lobe of 
the pituitary body seems to be the essential factor in the 
production of acromegalic manifestations which are 
believed to be the result of hyperfunction of this gland. 
No one has succeeded, however, in producing a similar 
condition experimentally by feeding or by transplanta- 
tion. The manner in which this hyperfunction mani- 
fests itself does not seem to be dependent so much on 
the age of the individual as on the time of onset ; that is, 
whether before or after the closure of the epiphyseal 
lines. If the latter have closed, acromegaly develops ; if 
they are still open, simple gigantism without the specific 
acromegalic changes occurs. Numbers of instructive 
examples of such cases are to be found in the recent 
work of Gushing.* Of much interest also from the 
roentgenologic point of view are those cases in which at 
a comparatively early age the epiphyseal lines have closed 
and the subsequent hyperfunction of the hypophysis 

1. Gushing, Harvey: The Pituitary Body and its Disorders, 
Philadelphia, J. B. Lippincott Company, 1912. 
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has produced real acromegalic changes. On the other 
hand, cases are reported which show only increase in 
stature in older individuals due to abnormally long 
persistence of the epiphyseal lines; but one must bear 
in mind that the role played by the pituitary gland in 
producing different types of gigantism, the normal and 
pathologic, has not been entirely explained. 

In the majority of examples of the reverse condition, 
hypopituitarism, recorded in the literature, we find men- 
tioned a lack of growth and delayed closure of the 
epiphyseal lines and a comparatively juvenile configura- 
tion of the skeleton without inclination to growth in 
height, a point of differential diagnostic value as con- 
trasted with conditions dependent on changes in the 
sexual organs which will be mentioned later. Aside 
from the delayed closure of the epiphyseal lines we find 
also a delayed appearance of the bone nuclei, a findin<r 
which is said to be characteristic especially for the con- 
ditions before referred to (Falta). These cases are often 
combined with tardy sexual development and adiposity. 
There are, however, cases of pure infantilism without 
marked trophic changes, in which enlargement of the 
sella turcica has sometimes been found corresponding to 
a pathologic condition of the pituitary gland, an exam- 
ple of which we find in Cushin<r's book. 

This hypofunction may be due either to a primary 
change in the gland or to secondary injury from a 
lesion in its neighborhood; and it is especially in this 
regard, namely, whether the pituitar\' symptoms are due 
to changes in the gland itself or are secondary to a 
tumor of its neighborhood that roentgenoscopy may give 
valuable information. 

Before I speak about this important point in differen- 
tial diagnosis, I should like to mention some variations 
in the sella turcica which may normally occur; for it is 
well known that in normal conditions the sella may show 
a marked variation in size and sliape. A measurement 
of 15 mm. anteroposterior and 10 mm. vertical diam- 
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eter is considered to be the limit in size to which it may 
normally attain ; but in considering the size of the sella 
it is necessary to take into account the condition of the 
other ductless glands, especially of the sexual organs, 
which are known to have a definite correlation with the 
pituitary gland. It is known that castration produces 
hyperplasia of the pituitary gland and secondary enlarge- 
ment of the sella turcica (Tandler and Gross), as 
opposed to the findings in the so-called "eunuchoid 
type/' in which no enlargement of the sella turcica has 
been observed, in spite of the many resemblances to the 
true eunuchs in their somatic appearance. 

Concerning the female sexual organs, undoubted 
changes in the hypophysis during pregnancy have been 
observed and enlargement of the sella turcica on roent- 
genoscopy has also been reported ; indeed, in older multi- 
parous women we find rather often a comparatively 
large sella, a finding possibly due to ovarian insuffi- 
ciency. One should be cautious in making a diagnosis 
of pituitary tumor in these persons in the absence of 
clinical tumor symptoms. It seems possible, however, 
that pituitary hyperplasia secondary to insufficiency of 
one of the remaining ductless glands could produce 
true acromegalic changes, as suggested by a case of 
acromegaly following castration in an adult woman 
(Goldstein). 

Furthermore, the condition of the thyroid gland must 
be taken into consideration, for in many cases of myxe- 
dema enlargement of the sella turcica can be demon- 
strated roentgenologically. 

The two commonest variations — the short and rather 
deep, and the long and rather flat types of sella — seem 
to be dependent in some way on the shape of the base 
of the skull (Schiiller). The first type we find, as a 
rule, in brachycephalic persons, the second in those who 
are bradycephalic. 

Another interesting correlation has been noted by 
Fitzgerald, who asserts that the size of the sella always 
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corresponds to the length of the posterior portion of the 
base of the skull, but that it is in indirect proportion to 
the distance from its anterior wall to the ethmoidal 
spine. The size of the sphenoidal cells seems also to 
bear an important relation to the configuration of the 
sella turcica. Although we have as yet no certain 
knowledge concerning these things, we frequently find 
a small sella in association with a massive sphenoidal 
bone or with poorly developed sphenoidal cells, aside 
from the acromegalic cases in which the enlargement of 
the sinuses belongs to the characteristic syndrome. 

The anatomic relations of the sella turcica are the 
more important because we cannot see the gland itself 
on the roentgenogram. In spite of the cases occasionally 
reported, it is important to know that the shadow of 
neither the normal nor the pathologically enlarged 
gland can be seen on the plate, except in the rare cases 
in which calcification has taken place, a condition more 
often found in the so-called Hypophysengangge' 
schwuhten (Erdheim) and roentgenologically described 
in a single instance by Algyogy. Recently I have 
observed three further cases in Dr. Cushing's clinic which 
seem to belong in the same group, a report of which will 
be given in greater detail at a later time. 

In general, however, it may be said that conclusions 
in regard to disorders of the gland itself can be drawn 
only from the changes in the bony parts. These changes 
in the sella turcica are represented by its enlargement, 
by a thinning of the floor and by a thinning and absorp- 
tion of more or less of the dorsum and of the posterior 
clinoid processes. 

It is now interesting and of great importance to 
note, as it has been shown by Erdheim and Schiiller that 
the order of appearance of these changes in the sella 
turcica is quite dilBEerent in the case of a tumor of the 
pituitary gland itself — ^the so-called intrasellar tumor, 
on the one hand, and tumor of the hypophyseal stalk, 
or other pathologic condition, of the immediate neigh- 
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borhood of the gland, on the other hand. In intrasellar 
tumors we find first an enlargement in the site of the 
sella, with increasing thinning of its floor and of the 
dorsum sellae, followed later by more or less pronounced 
absorption of the posterior clinoid processes and of the 
dorsum sellae. This thinning of the floor and of the 
dorsum may finally cause a disappearance of the normal 
border, so that after a time we may find on the roentgen- 
ogram only very faint lines — the remains of the dorsum 
sellae. 

Quite different is the sequence of changes in the other 
types of tumor mentioned. Here the absorption of the 
clinoid processes and of the dorsum sellae is first noticed, 
and although later we find an enlargement of the sella, 
nevertheless this enlargement is rarely so pronounced 
as in the case of an intrasellar tumor; and the sella is 
always of the characteristic flat type, as compared with 
the deep and round sella of an intrasellar tumor. It is 
evident that in a later stage of development in these 
two types it would be difficult or quite impossible to make 
a differential diagnosis. 

Furthermore, in tumors of the brain which have no 
topographic relation whatsoever to the pituitary gland 
and in the case of internal hydrocephalus, we find not 
infrequently changes due to the increase of intracranial 
pressure, and very similar to those heretofore mentioned 
in connection with extrasellar timiors. In these cases 
the differential diagnosis can be made only from 
the clinical symptoms and the other Boentgen-ray find- 
ings in the skull, for tumors of the hypophysis in their 
early stage only exceptionally show signs of increased 
intracranial pressure on the roentgenogram. Tumors of 
the brain, on the other hand, often produce even at this 
time an enlargement of the diploetic veins and deepen- 
ing of the pacchionian grooves and of the furrows 
corresponding to the convolutions of the brain. The 
differential diagnosis can often be made by the second- 
ar}' changes of the skull and by a lack of the typical 
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acromegalic changes, such as a thickening of ihe bone, 
enlargement of the sinuses, mandibular prognathism, 
etc. 

Especial attention should be called, according to 
Schiiller, to the development of the so-called spheno- 
parietal sinus — ^a venous channel connecting the sinus 
cavemosus with the convexity of the skull. In big 
tumors of the sella this sinus is often enlarged, which 
can be explained by pressure of the growth on the sinus 
cavemosus. In normal persons, however, one must 
remember that a large sphenoparietal sinus is occasion- 
ally to be found; so that this condition must always 
be interpreted with a certain amount of caution. 

In tumors of the acoustic nerve, a rather characteris- 
tic change in the dorsum sellae has been observed. 
These tumors sometimes produce not only a thin- 
ning of the dorsum sellae, as in other extrasellar 
growths, but also a rather characteristic tendency of 
the dorsum sellae to incline forward. This fact enables 
us at times to make a diagnosis of an acoustic tumor 
from the roentgenogram, especially when these changes 
of the sella are combined with the described enlarge- 
ment of the meatus acusticus (Henschen). 

All these examples show that changes of the sella 
turcica in size and shape occur rather frequently in 
conditions other than true pituitary tumors; that is, in 
tumors in the neighborhood of the sella turcica as well 
as in tumors without any topographic relationship to 
the hypophysis and in cases of increased intracranial 
pressure due to internal hydrocephalus. On the other 
hand, the great influence of the other ductless glands 
on the development of the pituitary gland and on the 
secondary changes of the sella turcica has been demon- 
strated. These facts prove that not every change in 
the sella turcica is necessarily to be interpreted as a 
result of a primary pituitary disease, a fact which I 
hope I have emphasized especially in these brief remarks. 
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Dr. Chables H. Frazies, Philadelphia: There is still so 
much obscurity about lesions of the pituitary body that we 
should welcome anything that will throw additional light on 
them. In some cases the diagnosis is quite simply and in 
others most difScult. To the latter group belonged a case 
in which I operated a few months ago. The patient had not 
a trace of the metabolic changes that have been attributed 
to pituitary disease, either of the hyperplastic or dystrophic 
type; nor were there any neighborhood symptoms. The only 
symptoms, and these had been present for a long time, were 
headache and optic atrophy; and the real nature of the lesion 
had not even been suspected by the many neurologists who 
had seen him until a roentgenogram revealed the typical 
enlargement of the sella turcica. 

We must not lose sight of the fact, that of the many things 
to be learned as to the diagnosis of pituitary disorders, there 
are other processes which may cause alterations in the structure 
of the sella turcica; such, for example, as syphilis, tuberculosis 
and hydrocephalus. Furthermore, we must not forget that 
in certain cases, there may be no changes in the configuration 
of the sella at any time in the course of the disease, and in 
a great many more there are no changes at all in the earlier 
stages. Disturbances in the structure of the sella turcica 
are, therefore, among the late rather than the early symptoms 
and are at the best by no means constant. Whether or not 
operation should be postponed whenever the findings of the 
radiograph are negative, therefore, becomes a practical con- 
sideration. This was the situation in one of my recent opera- 
tive cases. For five years there were symptoms more than 
suggestive of pituitary disease, and yet, because the roentgeno- 
grams showed no changes, an operation clearly indicated had 
been postponed. Rather than be unduly influenced by the 
negative findinj/s of the Roentgen ray, surgeons should develop 
a technic so safe and satisfactory in every respect that they 
will be able to determine with the naked eye at an exploratory 
operation whether or not there is a lesion of the hypophysis. 

Another question of practical importance as to the value 
of the roentgenogram is this: Can any information be derived 
from the latter as to the method of exposure to be adopted 
in any individual case? When the sella is deepened at the 
expense of the sphenoidal sinus, that case may be better 
approached by the transphenoidal route, but, except when the 
outlet to the sella is so narrow as to make it inaccessible from 
above, the transfrontal method of approach, in my belief, is 
the operation of choice. In the first place, we avoid meningitis, 
so common a complication in transphenoidal operations; in 
the second place, we are able to determine with greater pre- 
cision whether we are dealing with an operable or an inoper- 
able lesion. It is impossible by the transphenoidal route to 
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determine how far the lesion extends beyond tlie confines of 
the sella ; how much of the tumor is extrasellar and how much 
intrasellar. If one takes the trouble to investigate the necropsy 
records of cases in which operation has been done by the tran- 
sphenoidal route, he will be surprised to see how often condi- 
tions fo#lid at necropsy do not conform at all with those 
described at the operation. The transfrontal route is a simple, 
safe and satisfactory method of reaching the sella, the cosmetic 
results are all that one could ask, and, what is of paramount 
importance, there have, in my series, been no fatalities. 
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ROENTGENOSCOPY OF THE LIVER AND BILI- 
ARY PASSAGES WITH SPECIAL REFER- 
ENCE TO GALL-STONES 



JAMES T. CASE, M.D. 

RoentgenologlBt to the Battle Creek Sanltarinm, Battle Creek, 
Mich. ; and to St. Luke's Hospital, Chicago 

BATTLE CREEK, MICII. 



It seems timely to emphasize the possibilities of soft 
tissue roentgenography in the recognition of diseases in 
the right upper quadrant of the abdomen. The purpose 
of this paper is to call attention to a number of facts 
concerning the biliary tract, and particularly the gall- 
bladder, obtainable with the aid of the Roentgen-ray. 
I wish to preface my remarks by insisting on the neces- 
sity of a careful history and a thorough physical and 
laboratory examination of the patient by the other older- 
established methods before a correct estimate can he 
placed on the roentgen findings. 

The liver, being opaque to the Roentgen ray and sur- 
rounded by more or less transparent organs, j)ermits a 
study of changes in its position, its size and its shape — 
often contributory evidence of considerable value. The 
outline of the upper border of the liver is easily deter- 
mined. Roentgenograph ically speaking, the diaphragm 
is inseparable from the normal liver, their shadows being 
one, forming the so-called phrenohepatic shadow. The 
brightly illuminated pulmonary field presents a sharp 
contrast to the general gray dimness of the abdomen, 
permitting the upper border of the liver to be accurately 
studied. One may recognize even slight irregularities in 
its contour. In a number of cases, a nodular condition 
of the liver, later verified by operation or necropsy, was 
determined by a study of the phrenohepatic shadow. 
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The shadow of the inferior surface of the liver, how- 
ever, is not 80 easily determined, being confused with 
the image of a number of organs — the right kidney, the 
duodenum and the great vessels, and probably also the 
colon. In order to emphasize the inferior border of the 
liver shadow, distention of the colon or stomach or both 
by means of gas may be practiced. The colon is fre- 
quently found already distended by gas collections or it 
may be artificially distended through the rectal injection 
of air. Inflation of the stomach may be secured by giv- 
ing first a solution of 4 gm. of sodium bicarbonate in a 
quarter of a glass of water, followed immediately by a 
slightly smaller amount of tartaric acid in an equal 
quantity of water. Except in special studies, it is rarely 
necessary to practice this maneuver. In the majority of 
roentgenograms of the bismuth-filled stomach and colon, 
the inferior border of the liver, at least its lower two- 
thirds, is distinctly outlined. 

Screen or plate study, especially with the patient in 
the right lateral position, may give valuable information 
with reference to the size and shape of the liver, the 
pregence of abnormal fissures and additional lobes, con- 
genital anomalies in shape and position, torsion of the 
liver, the corset liver and the presence of the irregulari- 
ties attending a syphilitic, malignant or cirrhotic disease 
of the liver (Figs. 1, 2, and 3). (In the corset liver, 
there is usually a distortion upward, as well as a vertical 
elongation of the organ, associated with compensating 
displacements of the small intestine, the colon and the 
stomach. A lateral study of the patient may reveal a 
transverse depression on the anterior surface of the right 
lobe of the liver due to the constant pressure of the cor- 
set.) These deformities cannot always be shown, but in 
the numerous cases in which they can be demonstrated, 
the evidence is of value. 

Normally the diaphragm and the liver are inseparable. 
When the shadow of the diaphragm is separated from 
the liver by an area of clear or transparent tissue, the 
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appearance is very suggestive of abscess. Occasionally a 
case may be encountered in which an abnormal position 
of the transverse colon gives rise to a change in the per- 
cussion note, which, together with the roentgenographic 
appearances, may lead to the diagnosis of hepatic abscess. 
Further investigation may show an abnormally long 
mesocolon, permitting unusual mobility of the colon so 
that it rises above the superior surface of the liver. This 
possibility was first described by Chilaiditti, who 
reported several cases. 

Boentgenographic study of the liver is especially valu- 
able in the location of abscess on the posterior or superior 
surface of the liver. Only in the most extraordinary 
cases is the Boentgen ray likely to give information con- 
cerning abscess in the lower portion of the liver, the 
abscess extending downward instead of upward toward 
the lung. 

Anaong the appearances suggesting subphrenic abscess 
are the following: 1. Diaphragm movements limited 
and painful, with resulting immobilization of the liver. 
The other portion of the diaphragm, usually the left, 
varies its position as usual, or is perhaps more free, in 
a compensatory manner. 2. The contour of the upper 
surface of the diaphragm projects unusually high into 
the clear zone of the lungs. 3. Pulmonary involvement 
may be seen, the result of infection or rupture. 4. If gas 
is present in the abscess, the level of the fluid will be 
discernible beneath the diaphram, the surface of the 
fluid remaining horizontal regardless of the position of 
the patient. 

I have had no experience with hydatid cysts of the 
liver. A number of cases are on record in which the 
diagnosis has been made by the Boentgen ray. Pioneer 
work in this line has been done in America. 

In nodular carcinoma of the liver, relatively satisfac- 
tory results are obtained with the Roentgen ray. Roent- 
gen study of the patient in an oblique, posterior position, 
may also determine the presence or absence of enlarged 
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lymph-nodes of the mediastinum. Following the 
removal of a tumor of such a nature that the occurrence 
of metastases is feared, systematic roentgenoscopy may 
give accurate information as to the location of metastatic 
foci. 

Occasionally a bismuth meal examination reveals a 
deformity of the lesser curvature of the stomach, when 
it is necessary to differentiate a lesser curvature tumor 
from pressure of the border of the enlarged liver. In 
such instances, determination of the presence or absence 
of peristaltic waves on the lesser curvature through fluor- 
oscopy or serial roentgenography will permit the differ- 
entiation. 

B^l^re of Paris has described the orthodiagraphic 
examination of the liver, permitting exact measurements 
of its diameters. He states that measurements of this 
sort can be repeated at intervals and comparison made. 
As average figures, B6cl6re gives the extreme transverse 
diameter of the liver as 28 cm., anteroposterior diameter 
17 cm., and vertical diameter 8 cm. 

ROENTGENOORAPHIC EVIDENCES OF GALL-STONES AND 
CHOLECYSTITIS 

It has been generally understood for a number of 
years that it was scarcely worth while to submit a patient 
to Eoentgen examination for gall-stones. This belief was 
founded on the fact that the principal constituent of 
gall-stones is cholesterin and that many gall-stones con- 
sist almost entirely of pure cholesterin. The experience 
of Carl Beck of New York only served to confirm this 
idea. Furthermore, the comparative infrequency with 
which gall-stones have been discovered in many thou- 
sand routine examinations of the urinary tract, as com- 
pared with the estimated frequency of gall-stones, 
according to necropsy statistics, has further served to 
discourage roentgenographic search for them. 

Good authorities, such as Naunyn, have asserted that 
gall-stones are present in 10 per cent, of individuals. 
W. J. Mayo, in commenting on these statistics, calls 
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attention to the fact that these high percentages have 
been obtained by post-mortem material from large hos- 
pitalSy old ladies' homes^ almshouses^ etc., and that the 
illnesses or disabilities which brought these people to 
the hospitals were, in themselves, "suflBcient to bring 
about gall-stones or to be caused by such disease/' Mayo 
concludes that 0.5 per cent, would be a fair estimate of 
the frequency of gall-stones in persons of all ages; that 
5 per cent, to 8 per cent, of women and 2 per cent, to 
4 per cent, of men have gall-stones after the age of 50. 

In my last thousand cases for examination of the 
gastro-intestinal tract following the bismuth meal, 
including a number of cases suspected of cholelithiasis, 
gall-stones have been identified, roentgenographically, in 
forty cases. In eight other cases, not examined with 
bismuth, roentgenograms of gall-stones have been 
obtained. The large number of gall-stone examinations 
in connection with the bismuth meal is accounted for by 
the fact that I do not recommend mere Roentgen exam- 
ination of the gall-bladder region when searching for 
stones, but insist that the bismuth examination of the 
stomach, at least, and preferably of the stomach and 
bowel, should be included as a part of the Roentgen 
examination of the gall-bladder. 

As before remarked, in a thousand patients referrred 
for gastro-intestinal disorders, I have demonstrated gall- 
stones by means of roentgenoscopy in almost 5 per cent. 
I believe I am safe in the opinion that, when gall-stones 
are present, they may be demonstrated by this means in 
40 or 50 per cent, of cases. A negative opinion as to the 
j)resence of gall-stones following the Roentgen examina- 
tion, of course, does not rule them out, but they are 
demonstrated with such great frequency that it is dis- 
tinctly worth while to search for them in every suspected 
case. This is certainly a larger percentage of gall-stones 
relatively impermeable to the Roentgen ray than would 
be expected from our previous conception of the visibility 
of gall-stones. Pfahler's experience in the roentgeno- 
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graphic search for gall-stones has been equally encourag- 
ing. 

The increase in the number of cases in which gall- 
stones have been demonstrated by roentgenoscopy 
may be explained as follows: 

1. Eoentgenographic technic of to-day has made great 
advance, especially with reference to soft tissue detail. 
This is especially noticeable when intensifying screens 
are used, although in some instances, a clearer outline of 
gall-stones has been obtained on ordinary plates made 
without screen. 

2. During a bismuth meal examination, the plate is 
usually anterior to the body and the tube behind, thus 
bringing the gall-stones nearer the plate on which their 
shadow is thrown and thereby increasing the probability 
of the shadow being recognized. On the other hand, 
during the usual examination for urinary stone, the 
plate is placed posteriorly, the tube being in front. In 
a number of instances it has been impossible to record 
a recognizable shadow of gall-stones on the plate made 
in a position for kidney examination, although on the 
plate placed anteriorly, the shadow was definitely seen. 

3. One of the chief reasons for the more frequent 
discovery of gall-stones, roentgenographically, has been 
the fact that it has been considered distinctly worth 
while to look for them, and all plates of the hepatic 
region are most carefully scrutinized for any suspicious 
shadows. 

4. Becent investigations have shown that it is rare to 
find stones composed of pure cholesterin on the one hand 
or of pure pigment salts on the other. The cholesterin 
stones *^nearly always contain some pigment,** most 
likely a calcium salt, and although nearly all gall-stones 
contain a good deal of cholesterin, calcium salts or bile 
pigments may be said to be almost invariably present. 
In the opinion of Dr. Williams,^ calcium carbonate will 

1. Winiams, O. T. : Quoted by Dr. Thurston HoUand ; Arch. 
Roentg. Ray, March, 1018. 
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be shown to be present much more frequently than has 
hitherto been thought. Dr. Williams concludes that "for 
a fuller understanding of the clinical aspect of gall- 
stones, the usually accepted classification of single chol- 
esterin stones and multiple pigment stones needs consid- 
erable modification.^^ 

Suspicious shadows, when found, must be identified 
by various maneuvers to differentiate gall-stones from 
the various shadows with which they may be confused. 
Suspicious right upper quadrant shadows most likely to 
be confused with gall-stone shadows are those due to 
(1) calcareous deposits in the costal cartilages; (2) renal 
calculi; (3) calcareous deposits in a tuberculous kidney; 
(4) calcified mesenteric lymph-nodes. 

' Calcareous deposits in the costal arch are easily iden- 
tified in stereoscopic plates as they are also easily recog- 
nizable in plates made postero-anteriorly. 

Kidney stones may be identified by their clean-cut 
edges, their immobility, the homogeneous nature of the 
shadow and the fact that the shadow of the stone shows 
within the shadow of the kidney, although several plates 
may be made in different directions. A comparison of 
the exact size of the shadows made on two plates, one 
made anteroposteriorly and one made postero-anteriorly, 
shows that the shadow of the gall-stone is usually more 
clean-cut and distinct and somewhat smaller in the latter 
than in the former. 

Pyelography is likely to be of special use in differen- 
tiating renal shadows. The shadow of the renal pelvis 
and the suspected shadow may coincide and several plates 
at varying angles should be made or else stereoroentgeno- 
grams secured, showing that the suspected shadow really 
rests an inch or more anterior to the renal pelvis shadow. 
Stereoscopic plates of the renal and gall-bladder region 
may alone suflBce to identify shadows either biliary or 
renal. E. W. Caldwell was probably the first to apply 
the stereoscopic method to the identification and differ- 
entiation of suspicious shadows in the region of the 
kidney. 
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Calcareous lymph-nodes are fairly common^ but, as a 
rule, cast a very characteristic shadow, irregular, the 
edges being indistinctly outlined, with here and there 
areas of greater density, giving more or less of a mul- 
berry appearance to the shadow. Calcareous lymph- 
nodes are frequently multiple and may be demonstrated 
to be perfectly freely movable by manipulation under the 
fluorescent screen, or by making plates with varying 
pressure applied in different ways on the abdomen. 

Identification of hepatic or common duct stones by 
means of the Boentgen ray has been successfully accom- 
plished by Beck and Pfahler, at least, and perhaps oth- 
ers. I have had one remarkable case of common duct 
stone successfully demonstrated roentgenographically 
(Fig. 14). ^ 

Many gall-bladder region shadows have characteristic 
markings which serve to identify them as gall-stones. In 
visible gall-stones, the calcareous deposits are arranged 
in strata, usually a calcareous deposit on the exterior, 
the center being less opaque. The stone thus may pre- 
sent a definite capsule-like circumference. Many gall- 
stones show facets; others are uniformly opaque. In 
stereoroentgenograms of the abdomen, the gall-bladder 
shadows are seen to lie in a plane considerably anterior 
to the position of the vertebrae and considerably anterior 
to the outline of the kidney itself. This conception may 
be further corrected and verified by stereoroentgeno- 
grams following the injection of collargol or a catheter 
into the pelvis of the kidney. It is also likely that stereo- 
roentgenograms following the ingestion of a bismuth 
meal will show the relation of the suspected shadow to 
the pyloroduodenal shadow in a manner further serving 
to identify this shadow as gall-stone. 

Under the fluorescent screen, one may often very satis- 
factorily study the relation of the suspicious shadow to 
a point of pain on pressure under the right costal arch. 
Of particular value is palpation following the bismuth 
meal, when one may find that there is definite localized 
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pain on pressure at a point to the outer side of the duo- 
denal shadow, moving up and down during respiration, 
whereas on accurate palpation on the gastric side of the 
duodenal bulb, no pain at all may be present. 

Even if no suspicious shadows be present, a number 
of Roentgen ray findings following a bismuth meal are 
of assistance in the diagnosis of gall-bladder disease, 
with or without stone, namely : 

1. Hepatofixation of the stomach, the pyloric region 
being drawn to the right and upward in a significant 
manner. Pfahler called attention to this sign two years 
ago. These adhesions rarely produce delayed emptying 
of the stomach. 

2. A definitely tender spot of pain on pressure accu- 
rately localized to the outer side of the shadow of the 
duodenum. If the duodenal shadow is not 8ufl5ciently 
dense, it may be rendered so by the simple expedient of 
having the patient lie on the right side for a few 
moments, and then asking him to turn o i tho back while 
holding a full breath. The screen having been in readi- 
ness, the current is started, and fluoroscopic study made 
at once while the pyloroduodenal region is well seen. Or 
with the palpating hand or a wooden spoon, some of the 
contents of the stomach can be forced out through the 
pylorus into the duodenum. It is a characteristic of such 
cases that there is a lag in the emptying of the duode- 
num. 

3. The presence of RiedePs lobe of the liver, when 
demonstrable following gas distention of the stomach 
and colon, is another contributory sign of gall-bladder 
disease. Particularly in cases of suspected gall-bladder 
disease, in which jaundice is not present this sign may 
be of special value. In several instances I have seen a 
rounded, localized enlargement on the inferior border of 
the liver, which proved to be an enlarged gall-bladder. 

4. The hepatic flexure of the colon may occupy an 
unusually high position, a further suggestion of gall- 
bladder disease. 
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5. The emptying time of the stomach following a bis- 
muth test-meal is usually much shortened, and the out- 
line of the duodenum is well seen owing to a delay in 
the emptying time of the duodenum or to a too rapid 
outpouring of the stomach contents through the duode- 
num. It was formerly supposed that this unusual visi- 
bility of the duodenum strongly suggested duodenal 
ulcer, but in my experience it may occur in any duodenal 
affection or in gall-bladder disease. 

6. In a number of cases I have observed a spastic man- 
ifestation in the stomach, sometimes a spastic indrawing 
on the greater curvature high up near the cardia and at 
other times a complete spasm of the pylorus as an asso- 
ciated sign of gall-bladder disease. The same sign has 
also been seen in duodenal ulcer, tabes, hysteria, appen- 
dix disease and even in hyperth^Toidism. 

7. In a few cases, very abnormal disposition of the 
sigmoid flexure of the colon has led to a diagnosis of 
gall-bladder disease. The roentgenographic demonstra- 
tion of aberrancies of the sigmoid colon has been dis- 
cussed by Pfahler, myself, and various others. The sig- 
moid may be procolic or retrocolic. In one remarkable 
instance, the aberrant retrocecal loop measured 54 inches 
from the iliopelvic junction to the rectum and was adhe- 
rent every inch of the way, including adhesions to the 
duodenum and the stone-filled gall-bladder. 

TECHNIC 

I have described^ a technic for the routine Roentgen 
examination of the alimentary tract which is especially 
adapted to institutional work in which patients are easily 
subject to the call of the roentgenologist. Briefly stated, 
this technic is as follows : 

At 6 a. m. the patient is given a meal consisting of 
10 ounces of farina mush, 2 ounces of barium sulphate 
(especially prepared for Roentgen-ray work) and such 
flavoring materials as are suitable. The patient is 

2. The full details of this method were described before tho 
Chicago Medical Society, South Side Branch, Fob. 14, 191.3. 
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allowed to drink water and to pursue his usual program 
until the third hour, at which time he is first seen in the 
Roentgen-ray examining room. 

Third Hour: As a preliminary to the gastro-intes- 
tinal study, the chest is first examined fiuoroscopically, 
after which the tube is lowered and general note is made 
of the gray abdominal shadow with the bariimi-mixed 
food standing out in contrast here and there. The con- 
tour of the liver and spleen is frequently evident, even 
under the fiuoroscopic screen. Gas collections may 
emphasize the outline of these organs, as well as deline- 
ate the course of the colon. The residue, if any, in the 
stomach is noted and studied as to size, shape, position, 
peristalsis and relation to points of pain on pressure. 
Suspicious shadows in the gall-bladder region are noted 
as well as the disposition of the bismuth in the intestine, 
and the patient is requested to return at the sixth hour. 

At the sixth hour, the ileocecal region is the special 
point of study. Any residue in the stomach is distinctly 
pathologic and its cause may be further studied as the 
case indicates. Adhesions, redundancies, atypical dispo- 
sition and tenderness of the terminal ileimi are especially 
noted. If bismuth has passed into the cecum, it may be 
studied. The progress of the head of the bismuth col- 
umn is carefully noted at every observation. 

Tenth Hour : Any residue in the ileum is now likely 
to prove pathologic. The cecum is especially studied at 
this hour as to size, shape, position, mobility and tender- 
ness. The appendix is likely to be filled and when filled 
one can study its position, its relation to points of tender- 
ness, its fixity or mobility, and especially the question of 
constrictions of the lumen. 

Special tables have been constructed by Hertz, Pfahler, 
Groedel and others, and have been confirmed by me in 
numerous observations, by which one may calculate the 
progress which the head of the barium column should 
have made at the different hours of observation. 

Twenty-Eighth Hour : At or about the twenty-eighth 
hour, the patient returns for further observation, and 



Digitized by VjOOQ IC 



336 

special attention is paid to the contour, caliber, mobility, 
tenderness and position of the colon, which is frequently 
filled from cecum to ampulla at this observation. If the 
colon is not yet empty, the patient is seen once again at 
the thirty-sixth and fifty-second hour, and perhaps again 
at the seventy-sixth hour. Longer observation than this 
is hardly profitable. Any stasis at this hour is distinctly 
pathologic and enemas should be given to dislodge the 
stagnant barium-mixed bowel contents in preparation 
for the barium enema. 

Barium Sulphate Clysma: The patient's large bowel 
having been thoroughly emptied by cleansing enemas, 
the barium clysma is injected. The patient lies on the 
back on the Haenisch or some other form of trochoscope. 
About 3 pints of barium suspension is placed in a con- 
tainer 2 or 2% feet above the patient. The barium 
stream is allowed to flow by gravity until the pelvic and 
iliac colon are filled, after which the progress of the 
stream may be hastened by gentle pimiping. The special 
purpose of the barium enema is to study narrowings 
which may be due to spasm-producing influences, to neo- 
plasms, to extracolonic pressure, to adhesion bands or to 
kinks due to adhesions. By the practice of various man- 
ipulations, these questions are usually settled without dif- 
ficulty. It is especially important to fill the cecum, at 
which time the competency or incompetency of the ileo- 
cecal valve to the barium enema may be noted. The 
patient is then allowed to evacuate the colon in the usual 
fashion. After a reasonable effort to evacuate the bowel, 
observation is then made to determine the degree of 
success. 

Second Barium Sulphate Meal: The patient is now 
usually intelligent as to the objects of the examination 
and is cooperating most satisfactorily. He is now asked 
to return, fasting, preferably at 8 :30 in the morning, no 
food or drink having been taken after midnight. First 
a barium-water test is made, after which a barium meal 
consisting of 2 ounces of barium sulphate in a pint of 
Oriental clotted milk is administered, the whole process 
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Fig. 1. — The colon Is forced downward and to the left by an 
enormous carcinomatous liver, secondary to carcinoma of the stom- 
ach. 



Fig. 2. — The outline of the carcinomatous liver can be distinctly 
seen, extending several Inches below the crest of the ilium and 
pushing the stomach toward the left. The primary lesion was a 
small carcinoma at the cardia. 
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Fig. 3. — Secondary carcinoma of the stomach. Six gall-stones 
present. Note the Irregularity of the phrenohepatic shadow, con- 
tributing to the diagnosis of metastatic secondary carcinoma of 
the liver. 



Fig. 4. — HIsmuth and gas filled the colon, emphasizing the 
shadow of the lower border of the liver. Colon adhesions in the 
gall-bladder region. 
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Fig. 5. — Lpsser curvature of the stomach distorted by enlarged 
left lobe of the liver. On fluoroscopic examination peristaltic waves 
were distinctly seen, provinji: the tumor to be extraventricular. 



Fig. 6. — Lesser curvature of the stomach deformed by a car- 
cinoma of the lesser curvature. Repeated plate and fluoroscopic 
examinations showed no peristaltic waves. 
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Fig. 7. — Hopatoflxatlon of the stomach, the pylorus being drawn 
upward and to the right by adhesions due to gall-bladder disease. 
Two gall-stones present in this case. 



Fig. 8. — Four large gall-stones, 
characteristic of certain gall-stones. 



Note the capsule-like shadow 



Fig. 9. — Thirteen gall-stones. 
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Fig. 10. — Six gall-stones. 



Fig. 11 — Six gall-stones. 
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Via. \'2. — A sin^Io Rail-stone. 



FiK. la. — Ton gnll-Btones. This caso ilhist rates the necessity of 
dlfTerentiatlng from renal caiculi. for here the gall-stone shadows 
are superimposed on the well-defined shadow of the right kidney 
Koentgenograms made obliquely or stereoseoj ieally are needed. 
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Fig. 14. — More than seventy gall-stones. One in the common 
duct. 



Fig. 15. — Twenty-seven gall-stones. 



Fig. 16. — Multiple gall-stones. 
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Fig. 17. — Multiple gall-stones. 



Fig. IS. — Multiple gall-stones. 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



337 

of taking food being watched on tlie screen. At this 
time the size, shape, position, character and efficiency of 
peristalsis are careful Ij' studied and a review of tlie case 
is made. 

During these various examinations, which have all 
been fluoroscopic, roentgenograms may have been made 
from time to time recording points of interest or for use 
in working out questions concerning which there is 
doubt. Special care is taken that at least one good 
roentgenogram has been made of the gall-bladder region 
and of both kidney regions. Serial roentgenograms are 
frequently useful, especially in heavy persons, in whom 
the fine detail of peristaltic behavior in the pyloroduode- 
nal region cannot be studied satisfactorily by means of 
the screen. This examination is made in a routine man- 
ner, with slight modifications a? may be indicated by the 
clinical factors in the case. 

A routine examination of this sort is necessary for 
the alimentary tract for the same reason that in exam- 
ination for urinary stone, the entire urinary tract of each 
patient should be studied. In a system of organs whose 
functions are so closely interrelated and interdependent 
as is the case with the digestive tract, one should hesitate 
to express an opinion about the behavior of any one part 
until after a thorough study of the entire alimentary 
system has been made. For instance, stasis in the cecum, 
patency and poor drainage of the appendix and insuffi- 
ciency of the ileocecal valve is more readily appreciated 
in the presence of a spastic or organic obstruction in the 
distal colon. 

During the routine bismuth examination which has 
just been described, the following are some points which 
may be noted with reference to the liver and gall-pas- 
sages : (a) the contour and mobility of the right phreno- 
hepatic shadow; (b) the delineation of the lower border 
of the liver and its relation to the iliac crest or other 
landmarks; (c) the presence or absence of suspicious 
shadows in the gall-bladder region which later may 
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require differentiation between gall-stones and other con- 
fusing shadows; (d) the relation of the bismuth-filled 
stomach, particularly the pyloric end, to the hepatic 
sliadow; and (e) the contour and mobility of the hepatic 
flexure of the colon. 

SPECIAL GALL-BLADDER TECHNIC 

Carl Beck* of New York probably exhibited the first 
roentgenogram of gall-stones in a living subject in Octo- 
ber, 1899. In Carl Beck's position for gall-bladder 
roentgenography, the patient lies on the abdomen with 
three pillows underneath the clavicles, the elevation thus 
produced permitting extrusion of the gall-bladder, thus, 
theoretically, at least, bringing the calculi nearer the 
plate. The approximation is increased by turning the 
patient slightly to the right and raising the left side. 

In the position recommended by Pfahler, the pillows 
are dispensed with, the patient lying prone on the abdo- 
men, with the trunk sharply bent as far to the left as 
possible, to increase the distance between the right costal 
margin and the crest of the right ilium. 

Bela-Alexander's method of plastic roentgenography 
ought to be of special value in the detection of gall- 
stones. I have had no experience with this method. 

Soft (Benoist, 5 or 6), comparatively new tubes, 
intensif}dng-screens, instantaneous exposures and the use 
of an appropriate diaphragm with compression are all 
important factors in securing reliable roentgenograms. 
The patient must hold the breath absolutely. The exam- 
ination should be conducted after careful bowel cleans- 
ing, preferably with the stomach empty. Stereoscopic 
plates, especially associated with the bismuth meal, are 
frequently of value in identifying suspicious shadows in 
the gall-bladder region. 

During examinations of the roentgenograms, the source 
of illumination is of greatest importance. The intensity 
of the light should be easily regulated. Oblique illumi- 

3. Beck, Carl : The Detection of Calculi in the Re^on of the 
Oall-BIadder, New Yorlc Med. Jour., January, 1900. 
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nation may permit the detection of shadows which would 
otherwise escape the eye. 

It is hoped that the foregoing observations may serve 
to emphasize the distinct value of the roentgenologic 
examination of the liver and the gall-bladder, always 
bearing in mind the importance of correlating the find- 
ings of the Boentgen ray with the evidence obtained by 
other clinical means. 

ABSTRACT OF DISCUSSION 

Db. Lewis Gbegobt Cole, New York: It is generally 
believed by the roentgenologist as well as by the profession 
at large that gall-stones do not show in the roentgenogram. 
The reason for this, I think, is lai^ely, as Dr. Case stated, 
that we do not search for them as we should. I do not think 
that I could take exception to a single thing that Dr. Case 
said in his paper, except about the possibility of showing the 
sulci between the lobes of the liver. During the past six 
months I have found more gall-stones than kidney-stones, 
simply because I looked for them. They have to be differen- 
tiated. You cannot make a definite negative diagnosis, but 
you can make a definite positive diagnosis. 

Db. Geobge Pfahleb, Philadelphia: I believe that in 60 
per cent, of these cases gall-stones can be demonstrated, and 
whether or not they throw a shadow depends on their com- 
position. If they contain lime salts, they can be demon- 
strated. The kind Dr. Case showed were of that composition. 
In fact, gall-stones can practically all be demonstrated. Occa- 
sionally I can show a stone consisting almost entirely of 
pure cholesterin. A case of that kind was referred to me. 
The patient was passing blood in the urine and was extremely 
tender over the gall-bladder. In that case I found faint 
abnormal shadows near the common duct in two plates. I 
made a diagnosis of stone in the common duct and at the 
operation that diagnosis was confirmed. The stone was 
removed, and this shows that we can often go beyond the 
group to which Dr. Case referred. Such stones cannot be 
demonstrated by lantern-slides; but only by proper illumi- 
nation and by one who is an expert in reading these negatives. 
They can also be demonstrated by a teehnic I described two 
years ago before the American Roentgen-Ray Society, namely, 
by bending the body strongly to the left. I wish to refer to 
a case in which such studies were most important to a patient 
suffering from severe pain in the right side for eight years. 
The appendix was removed, but the pains continued, and it 
was finally concluded that the pains were due simply to a 
desire to have morphin. A diagnosis of malingering was made. 
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A careful study of the kidney showed no stone, but an 
examination of the gall-bladder region showed that the gall- 
bladder was filled with stones. Dr. Laplace removed 196 
small, sharp-cornered stones. Every time one of these stones 
passed the patient had a severe colic. These are only a 
few examples in which the practical application of this 
method will often keep us from making a faulty diagnosis. 

Db. a. D. Bevan, Chicago : • I have followed this subject 
rather closely for a number of years. In 1898, when the early 
work was being done with the Roentgen ray to determine 
the position of kidney-stones, we did some experimental work 
to find what evidence we could obtain in cases of gall-stone 
disease. Our results were interesting. We took a series 
of stones, no matter of what composition, and put them in 
a large beef liver. Then we made a roentgenogram to find 
what stones gave a shadow and what stones did not. As has 
been very well stated here this afternoon, the presence or 
absence of a shadow depends entirely on the composition of 
the stone. We found that the pure cholesterin stones did not 
show any shadow at all. The stones that contained car- 
bonated calcium gave a good shadow. Some stones did not 
cast as much shadow as normal salt solution. In looking 
over this evidence we must ask ourselves as practical sur- 
geons of how much value this work is. I think it is of 
comparatively little value. The time has not arrived when 
the Roentgen ray is of any great value in making a diagnosis 
of gall-stone disease. The men who are doing a great deal 
of roentgenographic work encounter many cases in which they 
find this evidence. They are not surgeons, and therefore they 
come to the conclusion that this would be of value in a 
given number of cases. To the surgeon, on the other hand, 
who is operating on hundreds of cases of gall-stone disease, 
this means of diagnosis would not be of much value. I do not 
believe that it would be a help in more than one case in ten. 
I want to emphasize that point. In one case, for instance, 
the evidence was very confusing. The clinical history was 
that of a typical common-duct case. The roentgenogram 
showed a definite stone in the position of the common duct. 
The operation showed that the stone was there. It was 
removed from the common duct. The conclusion was definite 
and absolute. You would hang a man on evidence of that 
kind. I placed that stone in some urine and found that it 
floated. It was a light stone. I took another picture of that 
patient and found the same shadow in the same place. It 
was a silent kidney-stone. I wish to emphasize the fact that 
the evidence given by the roentgenogram in determining the 
presence or absence of gall-stones is of very little value. 

Dr. J. T. Case, Battle Creek, Mich.: In the part of the 
paper which I did not read I described Dr. Pfahler's technic to 
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assist in the demonstration of gall-stones. Dr. Bevan's 
remarks are timely and should serve to repress youthful 
enthusiasm, but I should like to call your attention to a few 
facts. Among the last one thousand cases of bismuth-meal 
examinations made in my clinic for conditions such as gall- 
bladder disease, ulcer and carcinoma of the stomach, intestinal 
trouble, appendicitis and all kinds of abdominal conditions, 
I have demonstrated gall-stones in forty-eight. If only one- 
tenth of these cases can be diagnosed by the Boentgcoi ray, 
there were 480 cases of gall-stones among one thousand cases, 
and yet none of these cases were suspected clinically. I 
believe that the percentage— one in ten — is too high. 
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Much of the etiologj^ of fractures, particularly from 
the teacher's point of view, may be presented as an appli- 
cation of the principles of practical mechanics — a part 
as it were of the subject of the strength of materials in 
engineering. With their characteristic thoroughness the 
Germans have given a good deal of attention to the 
mechanics of the etiology of fractures, particularly to 
flexion, torsion and perforation fractures, but American 
surgeons have been too much engrossed in the 
more practical problems of therapy to devote much atten- 
tion to the somewhat abstruse mathematical considera- 
tions as to how the different forms of fracture happen to 
be produced, and the text-books used by our students 
have little to say on the subject. 

In the multitudinous forms of accident causing frac- 
ture, the bones of the skeleton are subjected to stresses 
which in the ultimate analysis may be resolved into ten- 
sile and compressive stresses. These almost never occur 
singly but always in combination as in flexion, torsion 
and shearing stress. Their interrelations may be worked 
out mathematically and by experiment. 

To these must be added shock or vibration, the effect 
of which in producing rapidly alternating molecular ten- 
sion and compression is diflScult to analyze and to esti- 
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mate except in so far as shock is a determining factor 
in time. It is at least a sort of exciting cause^ for when 
a bone is under bending or torsion stress ahnost to the 
breaking pointy sadden shock or rapid and intense vibra- 
tion will start the fracture^ doubtless modifying its direc- 
tion to some extent. In gunshot fractures, however, in 
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Fig. 1. — Diagrams illustrating A, compressive stress; B, tensile 
stress. 

which the shock or vibration is intensified as a result of 
the velocity of the impact, this factor is of almost com- 
pletely determining significance.^ 

Impact at low velocity simply tends to displace the 
bodies as wholes, which displacement, in the case of the 
long bones of the skeleton, resolves itself into bending or 

1. Schumacher: Der Mechanismus der liOclifralEtiiren, Beitr. 
z. klin. Chir., 1909, Ixiii, 81. 
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torsion or both, while impact at high velociiy in addition 
tends to produce local bruising or crushing; hence its 
penetrating power. 

The simplest form of stress involved in the production 
of fracture is simple bending, illustrated in mechanics 
by the stresses in a beam supported at its two ends and 
carrying a load between the supports. Compressive stress 
is developed on the side of the application of the load — 
a maximum at the particular point of its application — 
while tensile stress is developed on the opposite side of 
the beam — a maximum at a point more or less directly 
opposite. When the load P (Fig. 1 4) is sufficient the 
beam will break, the fracture beginning at T or C accord- 
ing to the properties of the particular material. A cast- 
iron beam of uniform cross-section will begin to break 
at T where tensile stress is a maximum, while a similar 
wrought-iron beam will yield by buckling at C. 

Quite similar are the conditions when a beam is rigidly 
fixed at one end and made to carry a load at the other. 
Tensile stress is a maximum at T (Fig. 1 -B) and com- 
pressive at C. 

The shafts of normal adult bones invariably break by 
yielding to tensile stress rather than to compressive, and 
in transverse fracture practically always break from 
simple bending strain as in Fig. 1 A, in fracture by 
direct violence, and as in Fig. \ B, m fracture by indi- 
rect or transmitted violence. 

The line of fracture is seldom exactly transverse even 
in a crystalline beam, for in the most rigid beam ttiere 
is some bending which increases as the line of fracture 
progresses through the beam, and generally a point is 
reached at which the cohesion or resistance to the tensile 
stress in a transverse sense is equal to or less than that 
in the longitudinal, and the line of fracture takes a 
more or less oblique direction a & or a c or both (Fig. 
2, A). In the latter case a loose fragment is separated 
off. Note that this loose fragment is on the side of the 
concavity. 
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In rare cases in which the transverse cohesion is low 
compared to the longitudinal, simple bending may cause 
a longitudinal split in the shaft of the bone, the line of 
fracture at both ends running out on the side of the con- 
cavity — the pieca broken off is squeezed out, as it were, 
on that side (Fig. 2B), 

While simple bending stress most frequently causes 
fracture more or less transverse, it may on occasion 
cause very oblique or longitudinal fractures not only as 



c 



> 



\ 



I 




A B C 

Fig. 2. — -4, oblique frncture : B, longltiidinal fracture; C, oblique 
fracture of humerus caused by leverage, in Astley Cooper method 
of reducing dislocation. 

stated but also as in the case of the femur or the humerus 
in which the bone is bent inward over a fulcrum on the 
inner side. The fissure starts between the attachment of 
the capsule and the trochanter in the case of the femur 
and the tuberosities in the case of the humerus, and runs 
down the shaft, generally emerging on the inner side. 
Such a fracture I have seen which resulted from the use 
of the Astley Cooper method of reduction of a dislocated 
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humerus, the operator's heel furnishing the fulcrum 
(Fig. 2C). 

In a structure in which there is a definite longitudinal 
grain as in tough wood subjected to severe bending strain 
the point a (Fig. 2 A) is reached before the line of frac- 
ture has extended far into the beam, and more or less 
extensive longitudinal fractures result with bending of 
the unbroken portions on the side of the concavity ; that 
is, because of the resistance of the broken parts to fur- 
ther bending, they being released from longitudinal ten- 




Fig. 3. — A, the usual conception of greenstick fracture; i?, 
the usual finding in incomplete fracture In young adults; C, 
the usual finding in incomplete fracture of the shafts of bones in 
children. 

si on at the point of fracture, transverse stensile tresses 
are developed even in advance of the line of fracture and 
longitudinal fracture results which is often multiple, as 
in the breaking of a hickorj^ axe-handle (Fig. S A). 

This is precisely the conception of the so-called green- 
stick fracture; but the lateral cohesion of the shafts of 
long bones is relatively so large that one would expect 
this mode of production of incomplete fracture to be 
rare in children. Yet most of our text-books set forth 
the greenstick fracture as typical of incomplete fracture 
in young bones, and of frequent occurrence. 
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Fig. 4. — Bent fracture of radius and ulna in child of 12. 
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Fig. 5. — Bent fracture of shaft of ulna three weeks old and 
unreduced in child of 3, showing that fracture is complete. Note 
callus on side of the concavity. 



Fig. 6. — Buckling fracture of radius in boy of 8, showing limits 
of compact bone of the shaft. 
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Fig". 7. — Snme as Figure 11, dorsal view, showing lateral spread- 
ing of cancellous bone at point of buclcling. 



Fig. 8. — Buckling fracture with volar flexion in boy of 11 
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Fig. 9. — Type of spiral fracture before and after separation 
of fragments. 
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Fig. 10. — Spiral fracture In femur of child of 4, showing very 
steep spiral. 



Fig. 11. — Ulght-hnnded spiral fracture of left femur. 
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Fig. 12. — I^^ft-handod spiral fracture of right humerus, from 
throwing a basL' ball. 



Fig. 13. — Experimental spiral fracture (right-handed) in right 
femur, periosteal hinge along longitudinal portion of fracture. 
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Scudder defines a greenstick fracture as a partial break 
across the bone with bending at the seat of fracture. 

Clinically it is true that fractures with bending occur 
frequently in children, but it is a question in how far 
they are of the type described and are properly desig- 
nated greenstick fractures. My personal observation is 
to the effect that the true greenstick fracture according 
to the definition herein given, is the exception among the 
incomplete fractures in children, which are for the most 
part buckling fractures, that is fractures by compression, 
or are complete fractures with splintered ends but with 
only angular displacement. The only case of greenstick 
fracture proper which I have seen was in a man of 28, 
and was the type illustrated in Fig. 3 B. 

Several factors come into play in producing the bent 
fractures in the long bones of children. The child's 
weight and strength (important elements in determining 
the amount of force active in causing many fractures) 
are small in proportion to the size of the bones in com- 
parison with these relations in the adult. The bones are 
tough rather than brittle and are surrounded by a much 
more yielding investiture of periosteum and growing 
bone than are adult bones. Furthermore, the greater 
amount of fat in the child's arm protects the bone from 
shock. 

Transverse fracture with lateral displacement does, 
however, occur in children if force enough is used, but 
often in incomplete fractures the force is expended as 
the tough bone yields and ceases when the bending 
reaches a certain point short of complete separation of 
the ends. Under such circumstances the enmeshed 
jagged splinters offer some resistance to lateral displace- 
ment and prevent rotation (Fig. 3 C and Fig. 4). 

German teachers do not use the term "greenstick" 
fracture, but account for the bent fractures of children 
by the looseness and the toughness of the periosteal 
investiture which stretches and in these cases is supposed 
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not to be torn completely across. Cotton^ has come to 
the same conclusion in his paper on subperiosteal frac- 
tures in children (Pig. 3 C)* 

Roentgenoscopy in many so-called greenstick fractures 
in children after healing has advanced, even when no 
attempt has been made to reduce the fracture, will show 
callus on the side of the concavity as well as on the side 
of greater separation (Fig. 5). This would indicate 
either that the periosteum is ruptured or that it has 
been torn up, that bleeding has occurred beneath it and 
new bone has grown out into the clot. 

While the distinction between the conception of green- 
stick fracture and complete fracture with jagged 
splinters and only angular deformity may be looked on 
as merely a quibble, it has this practical significance: 
It was common teaching to advise that the incomplete 
fractures in children be made complete in order to restore 
proper alignment, but some surgeons (Cotton) deprecate 
this advice on the ground that completing the fracture 
is unnecessary and increases the difficulty of maintenance 
of the correct position. 

For the common form of incomplete fracture of the 
middle of the shaft of the child^s bone, which as said 
before is really a complete fracture with only angular 
displacement, simply bending the bones back into place 
is efficient because there is nothing to break and the soft 
periosteum will stretch — unless so long a time has 
elapsed after fracture as to permit of a considerable 
degree of healing; but perfect reduction in the rare 
greenstick fracture is almost impossible without com- 
pleting the fracture, for the reason that reduction 
requires a certain amount of stretching on the side of 
the concavity. Therefore, in my opinion, it is proper 
practice to complete the fracture in such cases by exag- 
gerating the angular deformity present, taking care, how- 
ever, not to go to the point of tearing apart the peri- 
osteum on the side of the concavity, for in general, espe- 

2. Cotton : Boston Med. and Snrg. Jour., Nov. 29, 1900, p. 553. 
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cially in young bones, the less the periosteum is torn 
the less opportunity is afforded for the osteoblasts to 
grow out into the muscles, producing exuberant callus 
and interfering with subsequent function. 

In the long bones of children the medullary canal is 
smaller than in adults and is especially undeveloped 
toward the ends. The compact bone of the shaft becomes 
thin much farther from the ends than in adult bones 
and the cancellous bone extends correspondingly farther 
from the epiphyses. In this region, in which incom- 
plete fractures in children's bones are most common, for 
example, in the radius, the bone, like the wrought-iron 
beam, breaks by buckling on the side of the compressive 
stress (Figs. 6, 7 and 8) . 

Of American text-books on fractures, Hamilton, Stim- 
son, Scudder and Cotton do not so much as mention 
fracture by buckling. 

Of seventeen incomplete fractures of the radius and 
ulna in children of which we have roentgenograms in 
Lane Hospital, eight were typical buckling fractures 
occurring from 1 to 1% inches above the lower epiphys- 
eal line, half an inch or so below the upper epiphyseal 
line of the radius, and one was a fracture of the olecranon 
below its epiphyseal line. Of the eight near the lower 
end of the radius and ulna, six buckled on the dorsal 
surface and two on the volar (Pig. 8). The remain- 
ing seven were complete fractures with only angular dis- 
placement, some of them old enough after fracture and 
before attempts at reduction were made to show callus, 
which was quite as marked on the side of the concavity 
as on the side of the convexity. With the exception of 
one fracture of the ulna complicating one of the buck- 
ling fractures of the radius included above, within 1^ 
inches of the lower epiphysis, all of these complete frac- 
tures with bending were more than 2 inches above the 
lower epiphyseal line. 

While the complete fractures with bending, if taken 
early, may be reduced by simple bending back into posi- 
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tion, the fracture by buckling ordinarily cannot. But 
the buckling fracture should not be completed by increas- 
ing the flexion deformity present as is proper in the 
true greenstick fracture, but in forcing the bones back 
into correct position (slight overcorrection is desirable) 
the bone breaks, beginning at the buckled portion. There 
is no necessity, however, of so far overcorrecting as to 
tear the periosteum on the side of the former convexity. 

Epiphyseal separation in children as in adults is 
apparently always the result of tensile stress, the epiph- 
yses being pulled off. 

The short bones and epiphyses of young children are 
almost never broken because of the large amount of 
cartilage they contain; in adults these bones break by 
yielding either to compressive or to tensile stress about 
equally, but, in the matter of relative frequency, indi- 
vidual bones differ from one another. For example, 
the patella, the olecranon and the lower epiphysis of the 
humerus are not infrequently broken by being pulled 
apart, but all three are almost as frequently crushed by 
direct blows. The os calcis when broken is generally 
crushed, as is the astragalus and the carpal semilunar. 

Shearing stress gives few examples of fracture, yet in 
the cleavage fracture of the neck of the astragalus, 
the result of exaggerated flexion at the ankle, the 
sharp anterior edge of the articular surface of the tibia 
fairly cuts the head off the astragalus. The body of the 
bone is crushed and generally pushed out behind the 
inner malleolus (compare the cherry-stone theory of dis- 
location of the short bones). The common fracture of 
the carpal scaphoid may be looked on as of the same 
sort, but it more probably is a flexion fracture, the sty- 
loid of the radius being the fulcrum. From a severe 
blow on the flexed elbow in line with the shaft of the 
humerus the olecranon may cleave the humeral condyles 
apart, or the trochlea may cleave apart the upper end 
of the ulna. 
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Of recent years a great deal of interest has centered 
in the so-called torsion or spiral fractures which we are 
beginning to realize are far more common than at first 
supposed. They were formerly classed with oblique frac- 
tures, but as tiie etiology of spiral fractures is better 
understood and the examples of both are studied, th% 
class of oblique fractures is becoming smaller till it is 
largely merged in that of spiral fractures. 

The long bones are frequently subjected to severe axial 
torsion, particularly the bones of the lower extremity and 
the humerus, resulting in typical forms of fracture which 
are of fascinating interest mechanically and therapeu- 
tically. 

If a cylinder of approximately uniform constitution 
be subjected to axial torsion till it breaks, it is found that 
fracture has occurred in the form of a spiral, the direc- 
tion of which is invariably the same as the direction of 
the torsion ; that is, if the torsion be to the right (clock- 
wise) the spiral will be a right-handed spiral like an 
ordinary screw-thread ; and, vice versa, if the torsion be 
to the left the spiral will be left-handed. The fracture 
is completed by a more or less longitudinal fracture 
connecting two limbs of the spiral. This may be simply 
illustrated by twisting axially an ordinary chalk crayon 
till it breaks. 

My attention was first called to the fact that a right- 
handed twist always produced a right-handed spiral 
fracture and a left-handed twist always a left-handed 
spiral by Theodor Kocher in 1899, and later by Dr. 
Monks of Boston, who made a series of experiments to 
determine the matter. The mechanics of the production 
of the spiral was put into graphic or mathematical form 
by Zuppinger.' 

Axial torsion develops tensile stress throughout the 
surface of a cylinder balanced by compressive stress in 
its interior. When the bone yields to the tensile stress 

3. Znpplnger : Beltr. z. kllD. Chlr., 1906, 111, 301, and 1909, Ixil, 
562. 
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the fissure is propagated along and around the shaft for 
a long distance in spiral form, and the spiral may en- 
circle the bone two or more times, the bone opening out 
like a curled shaving from a carpenter^s plane. As soon 
as spiral fracture has occurred, further torsion or unroll- 
ing instantly shifts the tensile stresses to the inner sur- 
face in a hollow cylinder and the compressive stress to 
the center. If continued, therefore, the torsion causes 
longitudinal fracture connecting two of the limbs of the 
spiral and thereby completing the separation of the two 
ends of the bone. 

In spiral fractures we generally find the spiral run- 
ning some distance beyond both ends of the fragments 
(Fig. 9). We also find the periosteum forming a hinge 
along the longitudinal portion of the fracture in those 
cases in which there has been no considerable longitud- 
inal force producing shortening; but even in this event 
the periosteum, though stripped up, is often intact on 
the side of the vertical part of the fracture, while it is 
generally completely torn along the spiral part. 

Theoretically, under torsion stress the entire surface 
of the shaft of a bone being under tensile stress in par- 
allel spirals, the bone might be expected to break occa- 
sionally in two or more parallel spirals. That it ordi- 
narily breaks in but a single long spiral is determined 
by some weakest point in which the fissure starts, and 
this is apt to be single. However, it is not at all impos- 
sible that search through a large collection of fractured 
bones might reveal instances of multiple spiral fractures. 

Loose fragments which are common in such fractures 
may sometimes be accounted for by multiple longitud- 
inal fractures, but more often additional bending forces 
break off one or the other of the long tongues of bone 
between the spiral and the vertical parts of the fracture. 

In actual clinical experience spiral fractures are sel- 
dom due to pure torsion, especially in the lower extremi- 
ties. Weight bearing and sudden muscular effort to 
escape furnish a severe longitudinal force which, continu- 
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ing to act after fracture, not only cause the stripping up 
of the periosteum and furnish the bending stress which 
breaks off the points of bone or drives them through the 
muscles and even the skin, but also may be conceived to 
play some role in the production of the fracture in the 
very beginning, adding a component of longitudinal 
shearing stress which would have the effect of increasing 
the pitch of the spiral. Pure spiral fractures are apt to 
be of higher pitch in young bones than in old, in small 
bones than in large (Fig. 10). 

The vastly greater frequency of left-handed spiral frac- 
tures in the right lower extremity and of right-handed 
spirals in the left lower extremity has been tentatively 
accounted for on the basis of a spiral grain in the bones 
resulting from the internal rotation of the lower extremi- 
ties in the process of development, to which Fleming 
called attention. In case this internal rotation is inhib- 
ited, as in the sympous or siren deformity, the toes 
invariably point backward. It is obvious enough that as 
between the upper and lower extremities the latter 
extremity has a relative rotation of 180 degrees inter- 
nally, the flexor surfaces being behind instead of in front. 

It would require exhaustive experiment to measure the 
relative resistance of living bones to internal and exter- 
nal rotation, but it would seem that the before-mentioned 
frequency of left-handed spiral fractures in the right 
lower extremity, and vice versa, might be eflSciently 
accounted for by the greater frequency of exposure of 
the legs to external rotation. Most of such spiral frac- 
tures occur as the result of twists of the body, the foot 
being fixed. Since the foot projects forward or forward 
and outward it is more exposed to external rotation than 
to internal, for the other leg is in the way of internal 
rotation. Furthermore, left-handed spiral fractures are 
relatively quite as common in the right upper extremity 
which has not undergone the 180 degrees of internal 
rotation. 

Fig. 11 is a roentgenogram of a right-handed spiral 
fracture of the left femur caused by muscular action on 
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the occasion of the receipt of a bullet in the external 
condyle of the femur, and Figure 12 is a roentgenogram 
of a left-handed spiral fracture of the right humerus 
resulting from throwing a baseball. The spiral went 
more than twice around the bone. The fracture in the 
latter case being a pure torsion fracture had no longi- 
tudinal displacement, but operative reposition was 
required because of the entrance of a mass of muscle 
between the fragments. In another case a burglar run- 
ning through a sand lot was shot in the right leg. The 
foot being fixed in the sand inhibited internal rotation 
as the man jumped and a left-handed spiral fracture 
resulted. 

The right femur may be broken in a right-handed 
spiral by a right-handed twist as is shown in Figure 13, 
the result of an experiment on the dead bone with 
periosteum intact. The periosteum is torn almost the 
whole length of the spiral but makes a hinge along the 
vertical part of the fracture, which in this case was on 
the side opposite the linea aspera. 

In the upper extremity the projection forward of the 
flexed forearm, which is the lever producing most of the 
spiral fractures of the humerus, effectually prevents 
internal rotation to the point of fracture by striking the 
body except when the arm is raised far from the side. 

Torsion fracture of the fibula is less common than of 
the tibia, for often in torsion fracture of the tibia the 
weight of the body being borne by the fibula off center 
produces a flexion fracture; still if pure torsion be con- 
tinued after the tibia has broken, spiral fracture of the 
fibula will be produced. Spiral fracture of the fibula 
does not occur without fracture of the tibia except of the 
external malleolus, which is not infrequently broken in a 
right-handed spiral on the left leg and left-handed spiral 
on the right leg, the force being an external rotation of 
the foot. 

Fractures of the vault of the skull when made by 
blunt objects at low velocity are ordinarily flexion frac- 
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tures, the break occurring in the inner or vitreous table 
as a result of tensile stress and at a point opposite the 
point of application of the force. The plane of the frac- 
ture is ordinarily oblique because of the transverse shear- 
ing stress. When the force is suflBcient the tougher 
external table is bent inward to such an extent as to 
yield to the tensile forces developed in a more or less 
complete circle around the point of application of the 
force as a center, the fragments having slid past each 
other in the center and being permanently depressed. 
When the velocity is greater, one or more of the fissures 
produced may run long distances around the vault of the 
skull or into the base. 




Fig. 14. — Note the stresses developed In perforating- fractures 
(after Schumacher). 

In young infants, however, the bone may buckle and 
spring inward like the bottom of a tin pan because the 
outer parts of the bone yield to the compressive forces 
developed. One finds the center of the depressed bone 
wrinkled. 

The mechanics of perforating fractures have been well 
worked out by Schumacher* (Fig. 14), who shows that 
the form of fracture depends largely on the brittleness 
of the bone, that the wound of exit from the bone is 
smaller in compressible substances like plaster and can- 
cellous bone than it is in brittle substances like glass and 
the inner table of the adult skull or the compact bone 
of the shafts of long bones. Of course, Teevan of Dublin 
long ago showed on the basis of actual experiment that 
the wound of exit in the skull was larger than the wound 

4. Schumacher: Beltr. z. kUn. Chlr., 1909. Izlli. 



Digitized by VjOOQIC 



356 

of entrance whether the ball was fired into the convex 
surface of the bone or into the concave surface of the 
opened skull, disproving the older idea that the greater 
fragility of the inner table accounted for the larger size 
of the wound within the skull. 

I would close with a plea that in presenting the sub- 
ject of fractures to a class of students tlie matter be 
looked on in the beginning from the point of view of 
mechanics. Experimental study should be given to the 
manner of breaking of plaster, clay, wood, old rubber, 
dead human bone and, since living bone breaks differ- 
ently from dead bone, bone freshly removed from 
recently killed laboratory animals. 

1795 California Street. 
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F\g. 1. — Dhi}n*ammatic, after illustration in Frangenhelm's "Oeaophagoplas- 
tlk." Ia c. Inferior esophaRoplasty with the help of a totally excluded coil of 
the upper Jejunum placed subcutaneously in front of the thorax (Wullstein- 
Roux operation). A lateral anastomosis unites the Jejunal ends; the lower 
opening of the transposed coil has been Joined to the stomach ; the upper, which 
reaches up to the level of the mamilla, is anastomosed by a skin plasty with the 
neclc of the esophagus. 



IiiuSTBATiNo Article by Dr. Willy Meyer 
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Fig. 2. — Inferior eHophagoplnsty with the help of the totally excluded trans- 
verse colon (KelUng-VulUet operation). Note the excellent blood-supply of the 
transposed portion by the art. coll. 
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I V?„ ":; ^?" s gastrostomy and inferior esopliagoplasty MPdin« 
incision: double ligation and division of omentum maJusunt^IS" 
point at which left inferior epiploic artery turns omo?he«t*^ * u^ 
Double ligation and division of right Ver?orepU5lcane^'v^ 
exposure of major curvature of stomach. artery ; 
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Fig. 4. — A mattress suture (dotted line) divides the lower one- 
third of the stomach with its major curvature from upper two- 
thirds ; scissors then cut the stomach along the heavy line. 
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Fig. 5. — By placing a clamp (or clamps) with a curve corresponding to the 
line of the major curvature this part of the work can be slmplifled and rendered 
more aseptic. 
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Fig. 6. — The major curvature flap formed into a tube — Jianu 
tube — by means of a continuous Conneli suture ; a second running 
suture (preferably Cushing's) secures the first row. 



• • • 
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Fig. 7. — The same as Fig. 0, with clamps in place. 
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Fig. 8. — Jianu's tube turned outward and upward, Rhowing Ugated major 
omentum with blood-vessel supply ; end of tube Inverted and temporarily closed 
by two sutures, their ends left long ; the three ends of the Cushing suture are also 
left long. 
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Fig. 9. — Stomach turned so that tmso of tube at fundus is flusli 
witli upper angle of abdominal incision ; short transverse incision 
over third left costal cartilage, or above the same, according to 
length of tube; long curved dressing forceps there introduced under 
skin meets left forefinger of surgeon pushed ufTward from upper 
angle of abdominal wound; a wide subcutaneous wound is made. 
Forceps passed under bridge catches the sutures left long of inverted 
upper end of tube (in the Illustration the subcutaneous canal Is 
shown very narrow by mistalce; the forceps should catch the ends 
of all three sutures Instead of only two). 
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FIk. 10. — Tube pulled through. Inverted sutures removed, tip cut transversely 
and mucous membrane stitched all around to skin ; a short strip of gauze Intro- 
dnced at either side of tube for drainage ; abdominal wound closed. 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



Fig. 11. — First patient operated on according to Jlanu with 
needle and thread, Dec. 26, 11)12. Tube placed underneath pectoral 
mnscles ; upper end stitched to skin with through and through 
sutures, — ml.stake — ; produced localised gangrene of sero-muscular 
coat with circumscribed fat-phlegmon and perichondritis, causing 
retarded convalescence (c. f.). 
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Fig. 12. — Second patient with Jianu's operation (February, 1913). Venous 
anesthesia with ether, followed by a severe bronchopneumonia ; Uliltrs wlre- 
stitcbing instrument is used. Tube placed subcutaneously, only mucosa stitched 
to skin at upper opening, which is over third costal cartilage ; primary union. 
Base of tube stitched by two sutures to parietal peritoneum at upper angle of 
abdominal wound in such a way that an angulation of the tube Is formed at 
this place on account of the sinking backward of the stomach into the abdomen. 
There is very little leakage of stomach contents from the start ; a plug of gauze, 
closing the opening of the Jianu tube, keeps the patient dry. 
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Fig. 13. — Third patient with same operation, also done under 
venous anesthesia and with HUltl's Instrument (February, 1913). 
Base of tube at gastric fundus lifted up and secured to parietal 
peritoneum by six retention sutures ; rapid recovery. Opening cor- 
responds also to cartilage of third rib. Tube forms a distinct 
serpentine under skin ; it might well have been put more on the 
stretch and would then have easily reached the second cartilage. 
During after-treatment an outflow of gastric contents is observed 
off and on, which suggests normal peristaltic motion in the tube 
in the direction . from cardia to pylorus, very likely due to the 
branch of the left pneumogastric nerve which runs within the wall 
of the tube. Plugging the upper opening with gauze and com- 
pressing the tube against the ribs by means of a truss-like apparatus 
with water-pad controls the outflow satisfactorily. 
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Fig. 14. — Lower tlluHtration shows HUltl's wlro-atltchlng instru- 
ment. A represents broad, square crushing clamp which harbors 
the four rows of staples (C). B shows crank; by turning same five 
times to the right after the clamp has been closed the staples are 
driven entirely through the tissues (wall of stomach or intestines), 
and either side t>ent inward (Z>), having met the resistance of the 
other branch of the clamp beneath. The bent staples are gradually 
pushed off in the course of healing and discharged through the 
rectum ; they never do any harm. The upper illustration shows the 
double row of through-and-through wire staple sutures placed ; the 
crushed center portion between the two inner rows is not shown. 
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Fig. 15. — Demonstrates the placinK of the iDHtrument with the major curva- 
ture put on the stretch. The hands at lesser curvature and to the right of major 
are those of first assistant; the one near the pylorus at major curvature that of 
the second assistant. 
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Fig. 10. — Stomach divided between the inner rows of wire staples. The oper- 
ation is absolutely drj', the tip of the Jianu tube also being- firmly closed by the 
staples. 
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EXTRATHOEACIC AND INTRATHORACIC 
ESOPHAGOPLASTY IN CONNECTION 
WITH RESECTION OP THE THO- 
RACIC PORTION OP THE 
ESOPHAGUS FOR 
CARCINOMA 



WILLY MEYER, M.D. 
Attending Surgeon to the German and Post-Graduate Hospitals 
NEW YOBK 



A year ago surgeons were still trying to demonstrate 
the possibility of successful resection of the esophagus 
for carcinoma. Gastrostomy for feeding and excision 
of the tumor with the working out of a safe method of 
inverting and closing the oral esophageal stump, which 
was left in situ within the thorax, appeared to be all they 
expected to achieve. The construction of a new tube 
for the act of swallowing — esophagoplasty — ^was a ques- 
tion that was given less consideration. 

Since then the surgery of the esophagus has made 
such rapid strides forward that to-day the operato;r is 
obliged to include the question of the best way of form- 
ing a new esophagus when planning his operative work 
for the removal of a malignant esophageal stricture. 

How did this rapid change come about? It seems that 
two factors are responsible for it : 

1. The experimental designing of a new method of 
gastrostomy, the Jianu operation,^ which incidentally 
represents the first step of inferior (or lower) esophago- 
plasty, and its introduction into human surgery.* By 
this operation a new tube is made by the dissecting oflE 
of a portion of the major curvature of the stomach, its 

1. Jlanu : Gastrostomie nnd Oesophagoplastik, Deotscb. Ztschr. 
f. Chlr.. 1912, cxvlil, 383. 

2. Roepke, W. : Centralbl. f. Chlr., December. 1912. 
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transposition under the skin of the thorax — extratho- 
racically — from below upward. 

2. The performance of two resections of the esopha- 
gus for carcinoma in man, in each of which the oral 
stump of the esophagus is successfully transposed under 
the skin of the thorax from above downward, superior 
(or upper) esophagoplasty.* 

In order to avoid repetition, it appears best first to 
review briefly the operations devised for esophagoplasty 
prior to the year 1912. 

BRIEF REVIEW OP OPERATIONS FORMERLY DEVISED 

1. Esophagoplasty^ by means of skin-plasty 
(Bircher),^ 

Bircher showed as early as 1894 that a well-function- 
ating, new tube for swallowing can be made from the 
neck down to the stomach by plastic work on the skin 
of the anterior aspect of the thorax. 

Lexer^s* modification of this method is as follows: 
Horizontal skin incision at level of cricoid cartilage and 
a second one parallel to it below costal arch ; their outer 
ends united by perpendicular cut. Flap loosened, turned 
over and sutured to the median border inwardly to form 
tube of finger's size, lined with epidermis throughout; a 
double bridge-flap, moved inwardly from either side of 
the outer portion of the skin of the thorax, covers the 
new tube ; the lower end of the latter is united with the 
stomach, the upper end with the neck portion of the 
esophagus. 

2. Inferior esophagoplasty with the help of a totally 
excluded coil of jejunum {Wullstein^ Ronx^). 

3. Ach, Alwin : Beltr. z. Oesoph.-Chlr., 1913 (published as 
monograph by F. F. Lehmann, Munich). Torek, Franz: The First 
Successful Resection of the Thoracic Portion of the Esophagus for 
Carcinoma, The journal A. M. A., May 17, 1913, p. 1533. 

4. We must differentiate between "total" and "partial" esophago- 
plasty according to the length of the tube to be replaced. See P. 
Frangenhelm, In Ergebnisse der Chirurgle und Orthop&die, 1913, 
V, 406. 

5. Bircher, E. : Centralbl. f. Chlr., 1907, No. 51. 

6. Lexer, E. : Mflnchen. med. Wchnschr., 1911, No. 29 ; Verhandl. 
d. deutsch. Gesellsch. f. Chlr., 1911. 

7. WuUstcin, K. A. : Deutsch. med. Wchnschr., 1904, No. 20 ; 
Centralbl. f. Chlr., 1908, No. 8. 

8. Roux, C. : Semaine mM., 1902, It. 
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The operation is done in three (or four) stages. A coil 
of the upper jejunum is totally excluded, remaining, of 
course, attached to its mesentery, transposed under the 
skin of the thorax and then with its lower aperture con- 
nected with the stomach (Fig. 1). Herzen, Lexer and 
Prangenheim have proved the feasibility of the method in 
cases of intractable cicatricial stricture of the esophagus. 
Their patients recovered. Gangrene of the transposed 
coil easily spoils the result. 

5. Inferior esophagoplasty with the help of the totally 
excluded transverse colon {Kelling,^ Vulliet^^), 

The transverse colon, totally excluded, also represents 
useful material for the formation of a new extrathoracic 
subcutaneously placed esophagus (Pig. 2). As stated 
before, however, this kind of plastic work, ingenious as it 
is and important as it may prove to be, after all, for the 
surgery of the esophagus in the future, requires a series 
of operations, the first of which always has to be a 
gastrostomy according to one of the older well-known 
methods. 

Jianu's gastrostomy promises to simplify this chap- 
ter of operative surgery, inasmuch as it provides for the 
formation of the lower portion of a new esophagus — 
inferior esophagoplasty — at the same time. 

OPERATIONS RECENTLY DEVISED FOR 
ESOPHAGOPLASTY 

i. Inferior esophagoplasty with the help of a dissected 
portion of the major curvature of the stomach (Jianu) . 

TECHNIC OP JIANlfs OPERATION 

Jianu makes use of the major curvature of the 
stomach for the creation of a rather long tube, one end 
of which remains in connection with the gastric fundus, 
while the other free end can be drawn up. Before 
Jianu, others had tried to solve the task in a similar 
manner, Depage^^ by making use of the lesser curvature, 

9. Kelling, G. E. : Centralbl. f. Chlr., 1913. 

10. VuIIiet : Semaine m6d.. 1911, No. 45. 

11. Depage: Tenth French Snrg. Congr., 1908. 
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and Hir8ch** of the anterior wall of the stcHnach. 
Jianu^B procedure means a decided step forward in 
comparison with the other two. Briefly described, it is 
as follows : Median abdominal incision above the umbili- 
cus; pulling forward of stomach; double ligation and 
division of major omentum from a place about 2 inches 
from the pylorus up to the region in which the left 
inferior epiploic artery turns onto the stomach. Liga- 
ture of right inferior epiploic artery next to the first 
omental stump, formed by the ligation, completely bar- 
ing the stomach wall (Fig. 3). A mattress suture is 
run from here through the entire thickness of the stom- 
ach about 1^ inches distant from and parallel with the 
greater curvature (Pig. 4, dotted line), the stomach hav- 
ing been lifted up by the assistant in order to have the 
contents run toward the lesser curvature. In placing a 
clamp (better still, two equally shaped clamps), corre- 
sponding to the line of the major curvature, the asepsis 
of this part of the operation can be materially improved 
and the work simplified" (Fig. 5). Division of the 
stomach with scissors right below the suture line (Fig. 
4, heavy line) ; major curvature turned up and tempo- 
rarily wrapped in a piece of sterile gauze; ConnelPs 
suture from end of mattress suture to end of stom- 
ach flap forms the latter into a tube: "Jianu's tube" 
(Figs. 6 and 7). A second continuous suture inverts 
the first along its entire length; temporary inver- 
sion of end of tube by two or three sutures, 
their ends being left long (Fig. 8). Stomach turned so 
that base of Jianu tube corresponds to upper angle of 
abdominal wound, where it is secured by a few stitches. 
Closure of lower half of abdominal wound. Jianu's 
tube placed on chest to the left of sternum, to measure 
its length; horizontal incision at level of upper end of 
tube, skin of thorax thoroughly undermined and new 
tube pulled up with long curved forceps which catches 
the end of the inverting sutures (Fig. 9). The latter 

12. Hlrech : Centralbl. f. Chlr., 1911, No. 48. 

13. If the major curvature is pulled into a straight line by an 
assistant, a straight clamp will probably do Just as well. 
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removed, and mucosa — not the entire thickness of tube 
— ^lined to skin of transverse incision; a strip of gauze 
in either corner of wound for brief drainage (Fig. 10) ; 
temporary packing of the orifice of the tube with gauze ; 
closure of upper half of abdominal incision ; dressing. 

A new tube of ample size, from 18 to 25 cm. long, 
with good blood-supply and surrounded completely by 
peritoneum, has thus been formed, affording splendid 
material for the making of a new canal through which 
the patient will be enabled to pass his food down to the 
stomach. Its base remains in connection with the gas- 
tric fundus. The placing of its free end decides the 
location of the new esophagus and additional operative 
procedures. If transposed outside under the skin of the 
thorax, the first stage of extrathoracic esophagoplasty has 
been accomplished. If pulled up into the pleural cavity, 
through a hole of the diaphragm as proposed by me** 
it can be used to replace the lower portion of the esopha- 
gus that had been resected for carcinoma : intrathoracic 
esophagoplasty. 

So far I have carried out Jianu^s operation in three 
patients. In the first case needle and thread were used 
throughout. In Cases 2 and 3 I tried HiUtrs wire- 
stitching instrument. All three patients made a good 
recovery (Figs. 11-13). The new tube was in each case 
placed extrathoracically.** 

OBSERVATIONS AND REMARKS 

1. In view of the presence of the vasa brevia (the 
branches of the splenic artery) the mattress suture and 
incision can well be run 1^ or 2 inches further up 
toward the fundus of the stomach, past the onward turn 
of the left inferior epiploic artery, a procedure which 
lengthens the tube considerably. Of course, the longer 
the tube, the better for the patient; a diflFerence of l^ 
inch may save him another operation, if the oral stump, 
also transposed, meets the end of the tube pulled up from 
below. 

14. Meyer. Willy : Centralbl. f. Chlr., Feb. 22. 1918, No. 8. 

15. Meyer, Willy: Ann. Surg., September. 1913. 
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2. The tube, when pulled up through the tunnel of the 
skin outside the thorax, should be put on the stretch. 
Its ample blood-supply will prevent gangrene. Its upper 
end can thus usually be brought up to the level of the 
third and often that of tiie second rib. 

3. There is no sphincteric action at the base of the 
tube; hence it often leaks in spite of its length, if not 
blocked with gauze at the upper end (Fig. 12) or com- 
pressed by a truss-like apparatus. This may become a 
source of great annoyance to the patients and forbids this 
operation in case the surgeon intends the formation of a 
gastric fistula only. Here the old, well-tested and satis- 
factory methods of gastrostomy (Witzel, Kader, Ssaban- 
ejew-Frank, Senn) should be resorted to. This leak- 
age of gastric contents may also spoil the result of 
additional plastic work that may become necessary. The 
next pressing task to be solved therefore is to improve 
the functional result of Jianu's tube. It is possible that 
twisting the tube from 60 to 90 degrees or more (accord- 
ing to Gersuny's method for resection of the rectum) 
may overcome the leakage, perhaps also a slight modifi- 
cation with reference to the opening communicating with 
the fundus of the stomach (possibly the smaller the bet- 
ter), or when suturing the upper half of the abdominal 
wound, for instance, lifting ihe stomach up by one or 
two sutures only, so that a kind of kink occurs at the 
place where the tube enters the abdomen, or by constrict- 
ing the stomach at this place in some manner. A cor- 
rect explanation of this leakage at the opening of 
Jianu's tube probably is that the normal peristaltic 
movements of the stomach persist in the dissected por- 
tion on account of the presence of a branch of the left 
pneumogastric nerve within the wall of the new tube. 
Further observations will have to decide this point. 

4. Eeduction of the size of the stomach to two-thirds 
of its width does not interfere any more with the gas- 
tric function, than does resection of the stomach in the 
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transverse direction; the patients thoroughly enjoy their 
meals. 

6. Subcutaneous tran9position of the new, tube is 
preferable to submuscular. 

6. The patients chew their food, thus enjoying its 
taste ; by using the physiologic action of the saliva they 
stimulate gastric secretion ; then they deposit it in some 
kind of warm fluid, broth, milk or water and wash the 
food down into the stomach through a funnel and tube. 
The latter is introduced only at times of meals ; it is not 
permanently worn. Intelligent patients need only turn 
the head forward and downward and blow the chewed 
food, with the help of a special, cup-like mouth-piece, 
through the Jianu tube into the stomach (Trendelen- 
burg). 

7. On basis of operations on dogs, we have made use 
of HiiltPs wire stitching instruments to great advan- 
tage in the formation of the Jianu tube in the last two 
patients operated on. HiiltFs instrument (Fig. 14 a) 
combines a firm compression of the tissues, to be divided, 
with rapid, easy and safe placing of a double row of 
wire staples between which division is made (Figs. 14 
to 17). The operation on the stomach is therefore 
rendered absolutely dry and, of course, more aseptic. 
The time of operation is also shortened, a point which 
in addition to the first may be of importance in weak 
patients. 

Including the two operations just mentioned, I have 
so far made use of Hultl's wire-stitching instrument in 
about twelve cases (resection of stomach, exclusion of the 
pylorus, excision of sigmoid and rectum). In every 
one of these cases it proved entirely satisfactory. In the 
formation of Jianu's tube it is simply ideal. Of course 
I- am thoroughly aware that needle and thread are the 
surgeon's normal armamentarium, and have repeatedly 
emphasized this point before medical societies when pre- 
senting patients operated on with the assistance of 
HiiltPs instrument. This safe placing of a double row 
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of perforating wire staples within a few seconds, how- 
ever, on either side of a firmly compressed central road 
of the wall of the stomach, or through part of the intes- 
tinal tract, then to be passed along for division by a pair 
of scissors (Fig. 17), is exceedingly captivating. It 
seems to me that Hultl's instrument well deserves a place 
in the armamentarium of every hospital, although its 
present high price may be prohibitive. It is also to be 
regretted that any repairs that may become necessary 
cannot be done on this side of the Atlantic. It is 
therefore to be hoped that either the price may be 
reduced by the manufacturers at Budapest, or that one 
of the many technically inclined and gifted men here 
may set about to construct an American instrument of 
this type. I have been told that in printing and book- 
binding establishments a device of similar type is used 
for grasping the pages of the issues. 

5, Inferior esophagoplasiy by means of the stomach 
and first horizontal portion of the dtwdenum (von 
Fink). — Xot infrequently a cancer of the cardia does not 
grow upward involving the lowest portion of the esoph- 
agus, but advances on to the cardiac portion of the 
stomach in the shape of a cap. Here the base of Jianu's 
tube would lie in an area possibly already involved in the 
malignant disease. In keeping away from the fundus 
at an adequate distance, the tube would be of no use on 
account of its shortness. Here one of the old methods 
of gastrostomy should be done, or, if extrathoracic esoph- 
agoplasty were desired, von Fink's operation would be 
indicated. 

Von Fink^*^ has shown that, after double ligature and 
division of the omentum majus and minus and after 
division of the duodenum at the junction of its upper 
horizontal and descending portion (Fig. 18), the entire 
stomach plus the first duodenal part can be transposed 
under the skin of the thorax through a hole made in the 
abdominal cavity, after resection of a portion of the left 

16. Von Fink : Ccntralbl. f. Chlr.. April 12, 1913, No. 15. 
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ninth rib (Fig. 19) ; a posterior gastro-enterostomy in 
the pyloric portion of the stomach closes the first stage of 
the operation, with a tube left in place for feeding. At 
the second sitting, the cancer is then to be excised, 
(see Fig. 20) the distal portion of the stomach closed by 
sutures and the proximal stump of the esophagus also 
transposed extrathoracically. It may sometimes be 
longer than needed for the completion of the esophago- 
plasty and has then to be shortened for end-to-end union 
with the transposed duodenal opening below the left 
clavicle. It will be extremely interesting to see whether 
further operations will bear out von Fink^s hopes. He 
has carried out the transposition once with apparent 
success in a patient with cardiac cancer that had become 
adherent to and involved the liver. 

6. Inferior esophagoplasiy by means of the stomach 
and distal end of the resected esophagus, — Ach^^ pro- 
poses to make use of the stomach plus healthy distal 
stump of the esophagus after resection in its middle. 
Rehn" and Roepke** have worked in a similar direction. 
The procedure, if feasible, will be ideal on account of the 
presence of the normal cardia. The operation, however, 
means loosening the latter from its diaphragmatic attach- 
ment, and the necessity of providing against hernia 
through this hole. It also is to be seen how division of 
both pneumogastric nerves will affect the physiologic 
action of the cardia. Further, gastrostomy or inferior 
esophagoplasty must be done as the final step of the 
operation at the same sitting, a decided disadvantage. 

The performance of gastrostomy after Jianu, as well 
as after von Fink and Ach, has no raison d'etre in cases of 
cancer of the esophagus, unless the surgeon also desires 
to transpose the oral stump of the esophagus after resec- 
tion, a procedure worked out by von Mikulicz and 
Kelling^® years ago. The experience gained from two 

17. Ach, Alwin : Berl. kUn. Wchnschr., 1913, No. 18, p. 853. 

18. Rehn, E., Centralbl. f. Chir., 1918, No. 28, Supplement, p. 50. 

19. Roepke, W. : Berl. kiln. Wchnschr., 1913, No. 18, p. 853. 

20. Kelling, G. E. : Centralbl. f. Chlr., 1904. 
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patients treated with this transposition of the oral stump 
of the esophagus after resection has shown^ as mentioned 
before^ that it can be done successfully and without the 
appearance of necrosis. This fact, in conjunction with 
the lower half of extrathoracic esophagoplasty, accom- 
plished with the help of Jianu's gastrostomy (or von 
Fink's and Ach's procedure), has rapidly pushed on tiie 
evolution of this chapter of esophageal surgery. We 
have learned that extrathoracic transposition of the oral 
stump is the simpler and safer procedure, and it has 
therefore to be considered the operation of choice. 

We have learned that further experimental endeavors 
to leave the oral stump of the esophagus in situ within 
the thorax and make it either air-tight or water-tight by 
means of free fascia transplantation'^ would mean a 
waste of time and energy. It was worth while improv- 
ing the latter method as long as Herzen's, Lexer's and 
Frangenheim's cases of esophagoplasty for intractable 
cicatrical strictures served as guides. These operators 
left the neck portion of the esophagus undisturbed, did 
esophagotomy above the clavicle and deviated the cur- 
rent of the descending food by pulling the esophageal 
wall strongly inward across the tendon of the stemo- 
cleido muscle, fastening it there by sutures. It could 
not be guaranteed that nothing whatever would enter the 
esophageal pouch above the stricture or artificial closure. 
Extrathoracic transposition of the oral stump, on the 
other hand, insures the decent of all the food; at the 
same time it greatly reduces the possibility of infection 
of the thoracic cavity after operation. This, in turn, 
renders postoperative drainage of the pleural cavity less 
imperative and of tener allows immediate closure of the 
thorax at the end of the operation with the lung fully 
inflated, a decided advantage for the patient. 

Further observations in man will show how long the 
oral stump may be without risk of partial necrosis. The 
latter must be avoided at all hazards, as it spoils the 
prognosis of subsequent plastic work which may become 

21. Meyer, Willy: Surg., Qynec. and Obst., 1912. 



Digitized by VjOOQ IC 



^v 



Fig. 17. — A socond double row of staples Is placed at an obtuse 
angle with Hliltrs second (smaller) instrument l)eyond the turn 
of the left Inferior epiploic artery ; scissors traverse the dry, crushed 
center portion between the inner rows. 
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Fig. 18. — V. Mnk's oporntlon : fxtrathoracic esoplragoplasty In the presence of 
cancer ut the cardla or cardial portion of the stomach. The latter with first 
portion of the duodenum Is used for the purpose. Omenta doubly llgated and 
divided ; duodenum cut through ; distal end crushedt tied and Inverted ; proximal 
end shut off by clamp, to be inverted by sutures temporarily : left superior gastric 
end left inferior epiploic arteries take care of sufficient blood-supply. 
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Fig. 10. — Ninth left rib resected ; abdominal cavity entered and stomach with 
duodenum pulled through and up beneath undermined skin of thorax as far as 
possible ; mucosa of proximal duodenal stump sutured to skin. 
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Fig. 20. — Diagrammatic slcetch of cancor at the cardia involving the lower 
portion of esophagus. In the first stage of the operation stomach plus first part 
of duodenum are transiwsed subcutaneously upward as in FMgure 19 (not shown 
in illustration;, and a posterior gastro-enterostomy performed, with a feeding 
tube put in place, while making the anastomosis, from the upper open end 
(Fig. 19) into the efferent part of the Jejunal coll. In the second stage the 
abdomen Is opened by an ample incision parallel with the left costal arch, the 
latter turned up, the tumor thoroughly exposed and loosened, the posterior 
mediastinum entered, tumor cut out, stomach end inverted, esophagus crushed 
above tumor and temporarily tied, loosened by hand as far up as possible and 
then extracted through the neck wound above clavicle. It is then also placed 
extrathoracically under the skin, shortened as much as required and united by 
end-to-end suture with the open, freshened proximal stump of the duodenum. In 
spite of a rather complicated pathologic condition, the tumor is thus not only 
thoroughly excised, but a new esophagus made and the possibility of normal 
do\mward descent of food for physiologic digestion and assimilation reestablished. 
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Fig. 21. — Last step of the two-stage operation Just described. 
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Fig. 22. — IllustrateH the condition, if the proximal esophageal stump be too 
short, as to meet the opening of the tube pulled up from below. Here the two 
openings may be united by a rubber tube with a blown-up bulb at its upper 
extremity, the tube having been drawn downward through the mouth (Gluelc- 
Perthes method). If the patient is dissatisfied with such an arrangement a 
modified slcin-plasty according to Bircher is indicated. To insure success of 
such plastic worlc regurgitation of food and stomach Juices must bo reduced to a 
minimum. 
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Fig. 2.S. — Intrathoracic esophagoplasty. After the Jianu tube has been formed 
through abdominal incision, as shown in Figure 3-17, patient is turned on right 
side and thorax opened by an incision in seventh intercostal space ; rib-spreader 
In place ; esophagus isolated and tumor excised ; clamp occludes proximal end ; 
distal end inverted. Alxiominal cavity bluntly entered alongside closed cardia and 
the temporarily occluded Jianu tube pulled with a long curved dressing 
forceps into thorax where it is to replace the excised lower third of esophagus. 
Care must be taken not to twist the Jianu tube in the course of this transposi- 
tion, for which the abdominal wound, which was temporarily clamped, may be 
reentert»d by the surgeon's left hand in order to assist manipulation. Or the 
abdominal wound can be thoroughly closed by sutures after the long threads at 
Inverted tip of the Jianu tube — wrapped in a piece of moist gauze — have been 
placed right beneath foramen esophageum of the diaphragm. Practical experi- 
ence in man must decide which method is preferable. 
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Fig. 24. — Inverted tip of Jianu tube released and cut oflf ; redun- 
dant gastric mucoHa clipped and both openings in process of end- 
to-end union by suture. There is splendid blood-supply up to the 
tip of the Jianu tube from the left inferior epiploic artery within 
the llgated major omentum, which latter always is to point toward 
the patient's right. 
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necessary^ or even renders it impossible altogether. If 
it is of suflScient length to meet the opening of Jianu's 
tube, end-to-end suture, as mentioned, will finish the 
extrathoracic esophagoplasty in the happiest way (Pig. 
21). If too short, a subsequent skin-plasty after Bircher* 
must bridge the defect (Fig. 22). Or, if further operat- 
ing was not desired, or was contra-indicated, then a rub- 
ber tube, connecting both openings (QlucV Perthes) 
will establish the continuity of the tube and therewith 
enable the patient to swallow his food, a consummation 
most ardently desired by all. 

It is in view of this invariable desire on the part of 
these patients in whom gastrostomy was performed that 
I have decided not simply to close the thorax in cases 
in which exploratory thoracotomy has shown the disease 
inextirpable, but to divide the esophagus in proper dis^ 
tance from the upper pole of the tumor and then trans- 
pose the oral stump extrathoracically, after closure of 
the distal part by inversion and suture (one personal 
observation so far). 

PALLIATIVE OPEBATION IN INOPERABLE MALIGNANT 

STRICTUBE OP THE ESOPHAGUS POR THE 

SAKE OF REESTABLISHING THE 

ABILITY TO SWALLOW 

This palliative treatment repeats in cancer of the 
esophagus what we are wont to do by means of gastro- 
enterostomy in cases of inoperable and obstructing 
pyloric carcinoma. As an operation it corresponds to 
Madelung^s procedure in inoperable cancer of the rectum 
and sigmoid. There is usually still sufficient drainage 
through a narrow and tortuous canal in the center of 
the tumor downward into the stomach. The patient will 
gain in weight after recovery from the operation; he 
will, for a time at least, again be able to swallow and will 
consider himself cured. Later on his hopes can be kept 
up as long as possible by the surgeon's promises, a 

22. Gluck, TlL : Bert. kiln. Wchnschr., 1808, No. 42. 
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humane procedure. So far, I have had one chance to 
carry out this operation ; it could be nicely accomplished. 

Prom my experience gained in six cases of esophageal 
resection for advanced carcinoma I should advise to 
leave alone an infiltrating carcinoma behind the aortic 
arch which covers several inches of the tube, when per- 
forming thoracotomy on patients who show symptoms of 
complete obstruction for some time prior to operation. 
Attempts at removal will greatly weaken the resisting 
power of these reduced patients and eventually force the 
surgeon to continue radical work much against his 
wishes. On the other hand, palliative work — division 
of the esophagus above the stricture, closure of the distal 
end and extrathoracic transposition of the oral stump, 
as described before — do not tax the patient to any 
extent and will brighten the rest of his life. 

It should be stated here emphatically that a prelim- 
inary gastrostomy is of greatest importance in resection 
of the esophagus for carcinoma. It may become neces- 
sary, when operating on the lower third of the esophagus, 
that both pneumogastric nerves have to be divided, a 
procedure that is thoroughly defendable. But if then 
gastrostomy is added, necessarily at the same sitting, the 
fistula cannot be made water-tight ; Ach as well as I have 
seen that it will leak after this division of the nerves, 
and eventually may prove to be the cause of death. 

Frangenheim demands a primary gastrostomy for 
every kind of esophagoplasty, including that of Jianu, 
and there surely is also with this method a suflBcient 
amount of stomach wall left to make a gastric fistula 
according to Kader or Senn near to the pylorus. It is 
to be hoped, however, that the future will show that the 
necessity of entering the stomach in two places, namely, 
making two gastric fistulas, will not be a matter of 
necessity when using Jianu^s operation. For, if the 
transposed proximal stump is of sufficient length, end- 
to-end union by suture will finish the plastic work; if 
too short, the temporary placing of a soft stomach-tube 
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for feeding purposes when finishing the work by means 
of skin-plasty may be all that is needed. We must 
always bear in mind that Jianu's operation represents 
inferior esophagoplasty and a gastrostomy. 

It is, as a matter of course, impossible at the present 
moment to say which method of extrathoracic esophago- 
plasty will prove to be the preferable one. If the 
task of preventing regurgitation of stomach contents 
through the Jianu tube can be solved, then this method 
of gastrostomy and inferior esophagoplasty will be the 
operation of choice, principally on account of its sim- 
plicity and comparative absence of danger. If it will be 
shown, however, that this cannot be done and that the 
digestive effect of returning stomach juice will spoil 
plastic work that may become necessary later on, then 
the Wullstein-Eoux method, or very likely Kelling- 
VuUiet's transposition of the excluded transverse colon 
will best be resorted to. At the present juncture it 
should be emphasized again that efforts of surgeons 
should be directed toward improving the functional 
working of Jianu's tube. 

EXPERIMENTAL INTRATHORACIC ESOPHAGOPLASTY 

In cases in which examination previous to operation 
has shown the cancer to be located within the lower third 
of the esophagus, or localized right at the cardia itself 
(scirrhus) and immediate esophagogastrostomy does not 
appear feasible on account of the distance of the prox- 
imal end, the excellent plastic and well-nourished 
material of Jianu's tube makes one wonder whether or 
not the excised lower portion of the esophagus or cardia 
might be immediately replaced by this tube if brought 
up intrathoracically into the pleural cavity through the 
foramen esophageum of the diaphragm or alongside the 
cardia which had been closed by sutures after the resec- 
tion (Fig. 23), its free opening to be united by end-to- 
end anastomosis with the oral stump of the esophagus 
which otherwise remains in situ undisturbed (Fig. 24). 
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A patient thus operated on^ in the early stage of the 
disease^ would live on after the operation the same as he 
did before he became afllicted with the cancer. Of 
course, there might be some annoying rumination in 
view of the missing sphincter at the base of the Jianu 
tube, same as in the extrathoracic placing of the latter; 
but in the course of further experience with the method, 
we might find a way to overcome such regurgitation as 
before mentioned. The operation has not proved a 
diflScidt one in our animal experimentations. The only 
drawback of this seemingly ideal procedure is that so far 
as we know at present, the entire work has to be done 
in one sitting, whereas in extrathoracic esophagoplasty, 
Jianu's operation can be done in the first stage and resec- 
tion of the esophagus with transposition of the oral 
esophageal stump in a second. A patient afflicted with 
malignant disease will hardly have sufficient power of 
resistance to stand the operation in one sitting. Ways 
will have to be worked out experimentally to make intra- 
thoracic esophagoplasty also a two-stage operation. It is 
our intention — Dr. Martin Eehling continues to assist 
me in thoracic work we are doing at the hospital and 
experimentally — ^to devote a part of the coming season 
to this question. It would seem practicable to divide as 
follows : 

First Stage. — Formation of Jianu's tube; temporary 
inversion of its tip; thoracotomy; introduction alongside 
cardia or by special hole through diaphragm into pleural 
cavity where the tip is fastened with a few stitches to 
the costal pleura, keeping the tube well stretched; clos- 
ure of the diaphragmatic incision. 

Second Stage (as soon as possible after first). — Sec- 
ond thoracotomy; resection of tumor; end-to-end union 
by suture. 

For the latter we prefer a double layer, first, an 
inverting Council through-and-through, after the pro- 
jecting cuff of mucosa of the Jianu tube has been 
clipped; second, a continuous suture on top; a non- 
compressing cuff of free fascia graft may be advantage- 
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ously placed on the line of anastomosis. Postoperative 
drainage under diflferential pressure seems preferable to 
closure of the thorax without drainage^ because the 
lum^a of both tubes^ though they were disinfected^ have 
been open for quite a while. 

So far, I have done the operation six times with the 
intention of saving the dog, closing the thorax com- 
pletely, but cannot report a recovery. Acute gangrene, 
due to compression by the diaphragm ; secondary hemor- 
rhage from a pierced artery of the latter when suturing 
its rent to the Jianu tube; a leak in the suture line; 
collapse of the lungs owing very likely to compression 
by air on accoimt of the communication between thoracic 
and abdominal cavity, and shock, have been the prin- 
cipal causes of death. 

When the operation is done in man, death might be 
guarded against — following the order of remuneration — 
by making the incision alongside the cardia of ample 
size, dividing principally the ligamentous part of the 
foramen esophageum toward the spinal column, before 
pulling the tube into the thorax; placing the few dia- 
phragmatic sutures under the guidance of the eyes, hav- 
ing caught the diaphragmatic abdominal peritoneum with 
forceps, properly everting the peritoneum ; addition of a 
fascia graft; drainage plus differential pressure aft^r- 
treatment; two-stage operation. 

CONCLUSION 

As stated before, intrathoracic esophagoplasty, when 
properly worked out, would seem to be an ideal opera- 
tion. If further observations in man, however, should 
prove that the transposed oral stump of the esophagus, 
no matter how long, has no tendency to become necrosed 
in its distal portion, but vrill live as a rule, further 
experimental work for the perfection of intrathoracic 
esophagoplasty will be less urgent and extrathoracic 
esophagoplasty will become the operation of choice for 
resection of carcinoma in any part of the esophagus. 

700 Madison Avenue. 
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